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SEQUENCE LISTING 

<110> BC CANCER AGENCY 

* • 

<120> SARS VIRUS NUCLEOTIDE AND AMINO ACID SEQUENCES AND USES THEREOF 

4 

<130> 82936-7 
<160> 206 

<170> Patentin version 3.3 

<210> 1 
<211> 29736 
<212> .DNA 

<213> Severe acute respiratory * syndrome virus 

■ 

<400> 1 

♦ 

ctacccagga aaagccaacc aacctcgatc tcttgtagat ctgttctcta aacgaacttt ' 60 

■ 

aaaatctgtg tagctgtcgc tcggctgcat gcctagtgca cctacgcagt ataaacaata 12a 

« 

ataaatttta ctgtcgttga caagaaacga gtaactcgtc cctcttctgc agaotgotta ' 180 

cggtttcgtc cgtgttgcag tcgatcatca gcatacctag gtttcgt.ccg ggtgtgaccg 24 0 

aaaggtaaga tggagagc<?t tgttcttggt gtcaacgaga aaacacacgt ccaaotcagt 300 

■ . 

ttgcctgtcc ttcaggttag agacgtgcta gtgcgtggct tcggggactc tgtggaagag • 360 
gccctatcgg aggcacgtga acacctcaaa aatggcactt gtggtctagt agagctggaa 420 

* * * 

aaaggcgtac tgccccagct tgaacagccc tatgtgttca ttaaacgttc tgatgcctta 480 

agcaccaatc acggccacaa ggtcgttgag ctggttgcag aaatggacgg cattcagtac ' . 540 

ggtcgtagcg gtataacact gggagtactc gtgccacatg tgggcgaaac cccaattgca 600 

taccgcaatg ttcftc-ttcg taagaacggt aataagggag ccggtggtca tagctatggc. 660 

atcgatctaa agtcttatga cttaggtgac gagcttggca ctgatcccat tgaagattat 720 

gaacaaaact ggaacactaa. gcatggcagt ggtgoactcc gtgaactcac tcgtgagctc ■ 780 

aatggaggtg cagtcactcg ctatgtcgac aacaatttct gtggcccaga tgggtaccct 840 

cttgattgca tcaaagattt tctcgcacgc gcgggcaagt caatgtgcac • tctttccgaa 900 

caacttgatt acatcgagtc gaagagaggt gtctactgct gccgtgacca tgagcatgaa . 960 

attgcctggt tcactgagcg ctctgataag agctacgagc accagacacc cttcgaaatt 1020 

aagagtgcca agaaatttga cactttcaaa ggggaatgcc caaagtttgt gtttcctctt 1080.' 

aactcaaaag tcaaagtcat tcaaccacgt gttgaaaaga aaaagactga gggtttcatg 1140 

gggcgtatac gctctgtgta ccctgttgca tctccacagg agtgtaacaa tatgcacttg 1200 

tctaccttga tgaaatgtaa tcattgcgat gaagtttcat ggcagacgtg cgactttctg 1260 

aaagccactt gtgaacattg tggcactgaa aatttagtta ttgaaggacc tactacatgt 1320 
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gggtacctac, ctactaatgc tgtagtgaaa atgccatgtc ctgcctgtca agacccagag 
• attggacctg agcatagtgt tgcagattat cacaaccact caaacattg* aactcgactc 
cgcaagggag gtaggactag atgttttgga ggctgtgtgt ttgcctatg* tggctgctat 
aataagcgtg cctactgggt tcctcgtgct agtgctgata ttggctcagg ccatactggc 
attactggtg acaatgtgga gaccttgaat gaggatctcc ttgagatact gagtcgtgaa 

cgtgttaaca ttaacattgt tggcgatttt ea+H„=,^ 

yy^gac^tx catttgaatg aagaggttgc catcattttg 

gcatctttct ctgcttctac aagtgccttt attgacacta taaagagtct tgattacaag 
tctttcaaaa ccattgttga gtcctgcggt aactata.ag- ttaccaaggg aaagcccgta 

aaaggtgctt ggaacattgg acaacagaga tcaat^f^ ^ ^ 

dgaga tcagttttaa caccactgtg tggttttccc 

toacaggctg ctggtgttat cagatcaatt tttgcgcgca cacttgatgc agcaaaccac 
tcaattcctg- atttgcaaag agcagctgtc accatacttg atggtatttc tgaacagtca 
ttacgtcttg tcgacgccat ggtttatact tcagacctgc tcaccaacag tgtcattatt 
. atggcatatg taactggtgg tcttgtacaa cagacttctc agtggttgtc taatcttttg 
ggcactactg ttgaaaaact caggcctatc tttgaatgga ttgaggcgaa acttagtgca ' 
ggagttgaat ttctcaagga tgct tgggag attctcaaat. ttctcattac aggtgttttt 
gaoatcgtca a gggtcaaat acaggttgct i cagataaca tcaaggattg tgtaaaatgc 
ttcattgatg ttgttaacaa ggcactcgaa atgtgcattg atcaagtcac tatcgctggc 
gcaaagttgc gatcactcaa cttaggtgaa gtcttcatcg ctcaaagcaa gggactttac ' 
cgtcagtgta tacgtggcaa g gag ca g ct g caactact.a tgcctcttaa .ggcaccaaaa 
gaagtaacct ttcttga.gg tgattcacat gacacagtac ttacctctga ggaggttgtt 
ctcaagaacg gtgaactcga agcactcgag acgcccgttg atagcttcac aaatggagct 
atcgtcggca- caccagtctg tgtaaatggc. ctcatgctct tagagattaa ggacaaagaa 
*aatactgcg cattgtctcc tggtttactg gctacaaaca atgtctttcg cttaaaaggg 
ggtgcaccaa ttaaaggtgt aacctttgga gaagat.ctg tttgggaagt tcaaggttac 
aagaatgtga gaatcacatt tgagcttgat gaacgtgttg acaaagtgct taatgaaaag 
tgctctgtct acactgttga atccggtacc gaagttactg agtttgcatg tgttgtagca " 
gaggctgttg tgaagacttt acaaccagtt tctgatctcc ttaccaacat gggtattgat 
cttgatgagt ggagtgtagc tacattctac ttatttgatg atgctggtga agaaaacttt ■ 
tcatcacgta tgtattgttc cttttaccct ccagatgagg aagaagagga cgatgcagag 
tgtgaggaag aag aaattga tgaaacctgt gaacatgagt acggtacaga ggatgattat 
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caaggtctcc ctctggaatt tggtgcctca .gctgaaacag ttcgagttga ggaagaagaa 3180 
gaggaagacf ggctggatga/.tactactgag oaatcagaga ttgagccaga accagaacct ■ 324 0 
acacctgaag aaccagttaa tcagtttact ggttatttaa aacttactga caatgttgcc ■■ 3300 
attaaatgtg ttgacatcgt taaggaggca caaagtgcta atcctatggt gattgtaaaf 3360 

gctgctaaca tacacctgaa acatggtggt ggtgtagcag gtgcactcaa caaggcaacc 3420 

aatggtgcca tgcaaaagga gagtgatgat tacattaagc taaatggccc • tcttacagta 3480 

ggagggtctt gtttgotttc tggacataat cttgctaaga agtgtctgca tgttgftgga 3540 

cctaacctaa atgcaggtga ggacatceag cttcttaagg cagcatatga aaatttcaat 360.0 

tcacaggaca tcttacttgc accattgttg tcagcaggca tatttggtgc taaaccactt 3660 

cagtctttac aagtgtgcgt gcagacggtt cgtacacagg tttatattgc agtcaatgac 3720 

aaagctcttt atgagcaggt tgtcatggat tatcttgata acctgaagcc tagagtggaa 3780 

gcacctaaac aagaggagcc accaaacaca gaagattcca aaactgagga gaaatctgtc 3840 

gtacagaagc ctgtcgatgt gaagccaaaa attaaggcct "gcattgatga ggttaccaca 3900 

•acactggaag aaactaagtt tcttaccaat aagttactct tgtttgctga. tatcaatggt 3960 
aagctttacc atgattctca gaacatgctt agaggtgaag atatgtcttt ccttgagaag • 4020 

gatgcacctt acatggtagg tgatgttatc actagtggtg atatcacttg tgttgtaata 4080 
ccctccaaaa aggctggtgg cactactgag atgctctcaa gagctttgaa gaaagtgcca ' 4140 

gttgatgagt atataaccac gtaccctgga caaggatgtg ctggttatac acttgaggaa 4200 

gctaagactg ctcttaagaa atgcaaatct gcattttatg tactaccttc agaagcacct ' 4260 

aatgctaagg aagagattct aggaactgta tcctggaatt tgagagaa'at gcttgctcat 4320 

gctgaagaga caagaaaatt aatgcctata tgcatggatg ttagagccat aatggcaacc 4380 
atccaacgta agtataaagg. aattaaaatt caagagggca tcgttgacta tggtgtccga . 4440 

ttcttctttt atactagtaa agagcctgta gcttctatta ttacgaagct gaactctcta 4500 

aatgagccgc ttgtcacaat gccaattggt tatgtgacac atggttttaa tcttgaagag 4560 
gctgcgcgct gtatgcgttc tcttaaagct cctgccgtag tgtcagtatc atcaccagat ..4620 

gctgttacta catataatgg atacctcact tcgtcatcaa agacatctga ggagcacttt 4 680 
gtagaaacag tttctttggc tggctcttac agagattggt cctattcagg acagcgtaca 
gagttaggtg ttgaatttct taagcgtggt gacaaaattg tgtaccacac tctggagagc 
cccgtcgagt ttcatcttga cggtgaggtt ctttcacttg acaaactaaa gagtctctta 
tccctgcggg aggttaagac tataaaagtg ttcacaactg tggacaacac taatctccac 
acacagcttg tggatatgtc tatgacatat ggacagcagt ttggtccaac atacttggat 
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* * 

ggtgctgatg ttacaaaaat taaacctcat gtaaatcatg agggtaagac tttctttgta 
ctacctagtg atgacacact acgtagtgaa gctttcgagt actaccatac tcttgatgag 
agttttcttg. gtaggtacat gtctgcttta aaccacacaa agaaatggaa atttcctcaa 
• gttggtggtt taacttcaat t-aaatgggct gataacaatt gttatttgtc tagtgtttta 
ttagcacttc aacagcttga agtcaaattc aatgcaccag cacttcaaga ggcttattat 
agagcccgtg ctggtgatgc tgctaacttt tgtgcactca tactcgctta cagtaataaa 
actgttggcg agcttggtga tgtcagagaa actatgaccc atcttctaca gcatgctaat 
ttggaatctg caaagcgagt tcttaatgtg gtgtgtaaac attgtggtca gaaaactact 
accttaacgg gtgtagaagc tgtgatgtat atgggtactc tatcttatga taatcttaag 
acaggtgttt ccattccatg tgtgtgtggt cgtgatgcta cacaatatct agtacaacaa 
gagtcttctt-ttgttatgat gtctgcacca cctgctgagt ataaattaca gcaaggtaca 
ttcttatgtg cgaatgagta cactggtaac tatcagtgtg gtcattacac tcatataact 
gctaaggaga ccctctatcg tattgacgga gctcacctta caaagatgtc agagt^caaa 
ggaccagtga ctgatgtttt ctacaaggaa acatcttaca ctacaaccat caagcctgtg 
tcgtataaac tcgatggagt tacttacaca gagattgaac. caaaattgga tgggtattat 
aaaaaggata atgcttacta tacagagcag cctatagacc ttgtaccaac tcaaccatta 
ccaaatgcga gttttgataa tttcaaactc acatgttcta acacaaaatt tgctgatgat 
ttaaatcaaa tgacaggctt cacaaagcca gcttcacgag agctatctgt cacattcttc 
ccagacttga atggogatgt agtggctatt gactatagac actattcagc gagtttcaag 
aaaggtgcta aattactgca' taagccaatt gtttggcaca ttaaccaggc tacaaccaag 
acaacgttca aaccaaacac ttggtgttta cgttgtcttt ggagtacaaa gccagtagat 
acttcaaatt • catttgaagt tctggcagta gaagacacac aaggaatgga caatcttgct 
tgtgaaagtc aacaacccac ctctgaagaa gtagtggaaa atcctaccat acagaaggaa 
gtcatagagt gtgacgtgaa aactaccgaa gttgtaggca atgtcatact taaaccatca 
gatgaaggtg ttaaagtaac acaagagtta ggtcatgagg atcttatggc tgcttatgtg' 
gaaaacacaa gcattaccat taagaaacct aatgagcttt cactagcctt aggtttaaaa 
acaattgcca ctcatggtat tgctgcaatt aatagtgttc cttggagtaa aattttggct 
tatgtcaa-ac cattcttagg acaagcagca attacaacat caaattgcgc taagagatta 
gcacaacgtg tgtttaacaa ttatatgcct tatgtgttta cattattgtt ccaattgtgt 
acttttacta aaagtaccaa ttctagaatt agagcttcac tacctacaac tattgctaaa 
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aatagtgtta agagtgttgc -taaattatgt .ttggatgccg gcattaatta tgtgaagtca 
cccaaatttt ctaaattgtt >caatcgct atgtggctat ' tgttgttaag ' tatttgctta 
ggttctctaa tctgtgtaac tgctgctttt ggtgtactct tatctaatfct tggtgctcct '6960 
tcttattgta atggcgttag acjaattgtat cttaattcgt ctaacgttac tactatggat 

■ 

ttctgtgaag gttcttttcc ttgcagcatt tgtttaagtg gattagactc ccttgattbt 
tatccagctc ttgaaaccat tcaggtgacg atttcatcgt acaagctaga cttgacaatt 
ttaggtctgg ccgctgagtg ggttttggca tatatgttgt tcacaaaatt cttttattta 
ttaggtcttt cagctataat gcaggtgttc tttggctatt ttgctagtca t.ttcatcagc 
aattcttggc tcatgtggtt tatcattagt attgtacaaa tggcacccgt ' ttctgcaatg 
gttaggatgt acatcttctt tgcttctttc tactacatat ggaagagcta tgttcatatc 
atggatggtt gcacctcttc gacttgcatg atgtgctata agcgcaatcg tgccacacgc 
gttgagtgta caactattgt taatggcatg aagagatctt tctatgtcta tgcaaatgga 
ggccgtggct tctgcaagac tcacaattgg aattgtctca attgtgacac attttgcact 
•ggtagtacat tcattagtga tgaagttgct cgtgatttgt . cactccagtt taaaagacca 
atcaacccta ctgaccagtc atcgtatatt gttgatagtg ttgctgtgaa aaatggcgcg • 7680 
ctfcacctct • actttgacaa ggctggtcaa aagacctatg agagacatcc gctctcccat 
tttgtcaatt tagacaattt gagagctaac aacactaaag gttcactgcc tattaatgtc' 
atagtttttg atggcaagtc caaatgcgac gagtctgctt ctaagtctgc ttctgtgtac ' 7860 
tacagtcago tgatgtgcca" acctattctg ttgcttgacc aagctcttgt atcagacgtt 
ggagatagta ctgaagtttc cgttaagatg tttgatgctt atgtcgacac cttttcagca 
acttttagtg ttcctatgga aaaacttaag gcacttgttg ctacagctca cagcgagtta.- 8040 
gcaaagggtg tagctttaga. tggtgtcctt tctacattcg tgtcagctgc ccgacaaggt 
gttgttgata ccgatgttga cacaaaggat gttattgaat gtctcaaact ttcacatcac 
tctgacttag. aagtgacagg tgacagttgt aacaatttca tgctcaccta taataaggtt 
gaaaacatga cgcccagaga tcttggcgca tgtattgact gtaatgcaag gcatatcaat . 8280 
gcccaagtag caaaaagtca caatgtttca ctcatctgga atgtaaaaga ctacatgtct 8340 
ttatctgaac agctgcgtaa acaaattcgt agtgctgcca agaagaacaa catacctttt . 84 00 
agactaactt gtgctacaac tagacaggtt gtcaatgtca taactactaa aatctcactc 
aagggtggta agattgttag . tacttgtttt aaacttatgc ttaaggccac attattgtgc 
gttcttgctg cattggtttg ttatatcgtt atgccagtac atacattgtc aatecatgat 
ggttacacaa atgaaatcat tggttacaaa gccattcagg atggtgtcac tcgtgacatc 
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• atttctactg atgattgttt tgcaaataaa " catgctggtt- ttgacgcatg gtttagccag 
cgtggtggtt catacaaaaa" tgacaaaagc tgccctgtag tagctgctat cattacaaga 8760 
gagattggtt tcatagtgcc tggcttaccg ggtactgtgc tgagagcaat caatggtgac ' 
ttcttgcatt ttctacctcg tgtttttagt gctgttggca acatttgcta cacaccttcc' 
aaactcattgagtatagtga ttttgctacc tctgcttgcg ttcttgctgc tgagtgtaca 
atttttaagg atgctatggg caaacctgtg ccatattgtt atgacactaa ' tttgctagag 
ggttctattt cttatagtga gcttcgtcca gacactcgtt atgtgcttat ggatggttcc . 9060 
atcataoagt ttcctaacac ttacctggag ggttctgtta gagtagtaac aacttttgat 
gctgagtact gtagacatgg tacatgcgaa aggtcagaag taggtatttg cctatctacc 

agtggtagat gggttcttaa taatgaocat ta<~ana^r> V 4. 

9agcac ^^cagagctc tatcaggagt tttctgtggt 

gttgatgcga tgaatctcat ' agctaacatc tttactcctc ttgtgcaacc t gtgggtgct 
ttagatgtgt ctgcttcagt agtggctggt ggtattattg ccatattggt gacttgtgCt 
gcctactact ttatgaaatt cagacgtgtt tttggtgagt acaaccatgt tgttgctgct 
aatgcacttt.tgtttttgat gtctttcact atactctgtc tggtaccagc ttacagcttt 
ctgccgggag tctactcagt cttttacttg tacttgacat tctatttcac caatgatgtf 
tcattcttgg ctcaccttca atggtttgcc atgttttcto ctattgtgcc tttttggata 
acagcaatct atgtattctg tatttctctg aagcactgcc attggttctt taacaactat , 9660 

cttaggaaaa gagtcatgtt taatggagtt acatttaM-* ' 

yya gi. t acatttagta ccttcgagga ggctgctttg 

tgtacctttt t g =tc aacaa ggaaatgtac ctaaaattgd gtag=gaga= aotgttgcca 
ctfcc.* a t aa c agg ta tctt,«*cta t. t aacaa g t ac aag tattt cagtggagco 
tta gatacta cc ag ct a tc g t g a agcag ct tg =t g = ca ct t ag = a a, gg = tctaa,t g a= 
ttt.,=„=t ca gg t g ct g a t . g t t ctcta= = aa cc a cc a c agac .tcaa t cacttct g =t 

g tt= tg ca ga gtgg tttt ag gaaaatggca ttcoogtcag goaaagttga agggtgoatg 10020 

g taca ag ta a cc tgtggaac taca actctt a atggattgt ggttggatga caoagtatao looeo 
t g tcc aag a= atgteatttg caoagoagaa gaoatgctta atcctMcta tgaagatctg . iM4o 

ct= a ttc gPa aat cc aa =c. t. g =ttt=tt g tt=a gg ct g g c,«t g ttc a .cttc^t X0200 

«t tgg c= att Ct atg c aaaa tt gl Ct g =tt . gg = ttaaag tt ga t aC ttC t aa0Cotaag 10260 
3C a =C Caag t ataaatttgt ocgtatccaa cctggtcaaa ^^^^^ tctagoatgc io32Q 

taeaat gg « =a=catct gg t 9 ttt at c ag t gtg c=at g a g ac ct a.t= a ta<=c a tt aaa 10 380 
gg ttc«t=c tta at gga tc atgtggtagt gttggtttta acattgaMa tgattgostg io)to 
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tctttctgct atatgcatpa tatggagctt ccaacaggag tacacgctgg tactgactta 10500 
gaaggtaaat tctatggtcc atttgttgac agacaaactg cacaggctgc aggtaoagac 10560 
acaaccataa cattaaatgt . tttggcatgg ctgtatgctg ctgttatcaa tggtgatagg l 0620 
tggtttctta atagattcac cactactttg aatgacttta accttgtggc aatgaagtac 10680 
aactatgaac ctttgacaca agatcatgtt gacatattgg gacctctttc fcgctcaaaca 10740 
ggaattgccg tcttagatat gtgtgctgct ttgaaagagc tgctgcagaa tggtatgaat 10800 
ggtcgtacta tccttggtag cactatttta gaagatgagt .ttacaccatt tgatgttgtt 10860 
agacaatgct ctggtgttac cttccaaggt aagttcaaga aaattgttaa gggcactcat 10920 
cattggatgc ttttaacttt cttgacatca ctattgattc ttgttcaaag tacacagtgg i 0 980 
tcaotgtttt tctttgttta cgagaatgct ttcttgccat ttactcttgg tattatggoa 11040 
attgctgcat gtgctatgct gcttgttaag cataagcacg cattcttgtg cttgtttctg 11100 
ttaccttctc ttgcaacagt tgcttacttt aatatggtct acatgcctgc tagctgggtg 11160 
atgcgtatca tgacatggct tgaattggct gacactagct tgtctggtta taggcttaag 11220 
gattgtgtta tgtatgcttc agctttagtt ttgcttattc tcatgacagc tcgcactgtt ■ 11280 
tatgatgatg ctgctagacg tgtttggaca ctgatgaatg tcattacact tgtttacaaa 11340 
gtctactatg • gtaatgcttt agatcaagct atttccatgt gggccttagt tatttctgta 11400 
acctctaaot attctggtgt cgttacgact atcatgtttt tagctagagc tatagtgttt 11460 
gtgtgtgttg agtattaccc attgttattt attactggca acaccttaca gtgtatcatg 11520 
cttgtttatt gtttcttagg ctattgttgc tgctgctacf ttggcctttt ctgtttactc U580 
aaccgttact tcaggcttac tcttggtgtt tatgactact tggtctctac acaagaattt 11640 
aggtatatga actcccaggg gcttttgcct cctaagagta gtattgatgc tttcaagctt U700 
aacattaagt tgttgggtat tggaggtaaa ccatgtatca aggttgctac tgtacagtct 11760. 
aaaatgtctg acgtaaagtg cacatctgtg gtactgctct cggttcttca acaacttaga 11820 
gtagagtcat cttctaaatt gtgggcacaa tgtgtacaac tccacaatga tattcttctt 11880 
gcaaaagaca caactgaagc tttcgagaag atggtttctc ttttgtctgt tttgctatcc 11940 
atgcagggtg ctgtagacat taataggttg tgcgaggaaa tgctcgataa ccgtgctact . 12000 
cttcaggcta ttgcttcaga atttagttct ttaccatcat atgccgctta tgccactgcc 12060 
caggaggcct atgagcaggc tgtagctaat ggtgattctg aagtcgttct caaaaagtta 12120 
aagaaatctt tgaatgtggc taaatctgag tttgaccgtg atgctgccat gcaacgcaag 12180 
ttggaaaaga tggcagatca ggctatgacc caaatgtaca aacaggcaag atctgaggac 12240 
aagagggcaa aagtaactag tgctatgcaa acaatgctct tcactatgct taggaagctt 12300 
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. gataatgatg cacttaacaa cattatcaac ' aatgcgcgtg atggttgtgt tccactcaac 12360 
atcataccat tgaptacagc agccaaactc atggttgttg tccctgatta tggtacctac 12420 
aagaacactt gtgatggtaa cacctttaca .tatgcatctg cactctggga aatccagcaa 12480 
gttgttgatg cggatagcaa gattgttcaa cttagtgaaa ttaacatgga caattcacca 12540 
aatttggctt ggcctcttat tgttacagct ctaagagcca actcagctgt taaactacag 12600 
aataatgaac tgagtccagt agcactacga cagatgt.cct gtgcggctgg' taccacacaa 12660 
apagcttgta ctgatgacaa tgcacttgcc tactataaca attcgaa'ggg aggtaggttt 12720 
gtgctggcat tactatcaga ccaccaagat ctcaaatggg ctagattccc taagagtgat 12780 
ggtacaggta caatttacac agaactggaa ccaccttgta ggtttgttac agacacacca 12840 
aaagggccta aagtgaaata cttgtacttc atcaaaggct taaacaacct aaatagaggt 12900 
atggtgctgg gcagtttagc tgctacagta cgtcttcagg ctggaaatgc tac.gaagta 12960 
cctgccaatt caactgtgct ttccttctgt gcttttgcag tagaccctgc taaagcatat 13020 
aaggattacc tagcaagtgg aggacaacca atoaccaact gtgtgaagat gttgtgtaca 13080 
cacactggta caggacaggc aattactgta acaccagaag ctaacatgga ccaagagtcc 13140 
tttggtggtg cttcatgttg tctgtattgt agatgccaca ttgaccatcc aaatcctaaa ' 13200 
ggattctgtg acttgaaagg taagtacgtc caaataccta ccacttgtg, taatgaccca 13260 
gtgggtttta cacttagaaa- cacagtctgt accgtctgcg gaatgtggaa aggttatggc 13320 
tgtagttgtg accaactccg cgaacccttg atgcagtctg cggatgcatc aacgttttta 13380 
aacgggtttg cggtgtaagt gcagcccgtc ttacaccgtg cggcacaggc actagtactg 13440 
atgtcgtcta cagggctttt gatatttaca acgaaaaagt tgctggtttt gcaaagttcc 13500 ' 
taaaaactaa ttgctgtcgc ttccaggaga aggatgagga aggcaattta ttagactctt 13560 
actttgtagt taagaggcat actatgtcta actaccaaca tgaagagact atttataact 13620 
tggttaaaga ttgtccagcg gttgctgtcc atgacttttt caagtttaga gtagatggtg 13680 
acatggtacc acatatatca cgtcagcTgtc taactaaata cacaatggct gatttagtct 13740 
atgctctacg tcattttgat gagggtaatt gtgatacatt aaaagaaata ctcgtcacat 13800 
acaattgctg tgatgatgat tatttcaata agaaggattg gtatgacttc gtagagaatc 13860 
ctgacatctt acgcgtatat gctaacttag gtgagcgtgt acg.caatca ttattaaaga 13920 
ctgtacaatt ctgcgatgct atgcgtgatg caggcattgt aggcgtactg acattagata 13980 
atcaggatct taatgggaac tggtacgatt tcggtgattt cgtacaagta gcaccaggct 14040 
gcggagttcc tattgtggat tcatattact cattgctgat gcccatcctc actttgacta 14100 

« 
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gggcattggc tgctgagtcc catatggatg ctgatctcgc aaaaccactt attaagtggg 14160 

atttgctgaa atatgatttt acggaagaga gactttgtct cttcgaccgt tattttaaat 14220 

attgggacca gacataccat cccaattgta ttaactgttt ggatgatagg tgtatccttc 14280 

. attgtgcaaa ctttaatgtg ttattttcta ctgtgtttcc acctacaagt tttggaccac 14340 

tagtaagaaa aatatttgta gatggtgttc cttttgttgt ttcaactgga taccattttc 14400 

gtgagttagg agtcgtacat aatcaggatg taaacttaca tagctcgcgt ctcagtttca 14 4 60 

aggaactttt agtgtatgct gctgatccag ctatgcatgc .agcttctgg* aatttattgc 14520 

tagataaacg cactacatgc ttttcagtag ctgcactaac aaacaatgtt gcttttcaaa 14580 

. ctgtcaaacc cggtaatttt aataaagact tttatgactt tgctgtgtct aaaggtttct 14640 

ttaaggaagg aagttctgtt gaactaaaac. acttcttctt tgctcaggat ggcaacgctg 14700 

ctatcagtga ttatgactat tatcgttata atctgccaac aatgtgtgat atcagacaac 14760 

tcctattcgf agttgaagtt gttgataaat actttgattg ttacgatggt ggotgtatta " 14820 

atgocaacca agtaatcgtt aacaatctgg ataaatcagc tggtttccca tttaataaat 14880 

ggggtaaggc tagactttat tatgactcaa tgagttatga ggatcaagat gcacttttcg ■ 14940 

cgtatactaa gcgtaatgtc atccctacta taactcaaat gaatcttaag tatgccatta 15000 

gtgcaaagaa.tagagctcgc accgtagctg gtgtctctat . ctgtagtact atgacaaata .15060 

gacagtttca tcagaaatta ttgaagtcaa tagccgccac tagaggagct actgtggtaa 15120 

ttggaacaag caagttttac ggtggctggc ataatatgtt aaaaactgtt tacagtgatg 15180 

tagaaactcc acaccttatg ggttgggatt atcCaaaatg tgacagagcc atgcctaaca 15240 

tgcttaggat . aatggcctct cttgttcttg ctcgcaaaca taacacttgc tgtaacttat 15300 

cacaccgttt ctacaggtta gctaacgagt gtgcgcaagt attaagtgag atggtcatgt 15360 

gtggcggctc actatatgtt aaaccaggtg gaacatcatc cggtgatgct . acaactgctt 15420 

atgctaatag tgtctttaac atttgtcaag ctgttacagc caatgtaaat gcacttcttt 15480 

caactgatgg taataagata gctgacaagt atgtccgcaa tctacaacac aggctctatg 15540 

agtgtctcta tagaaatagg gatgttgatc atgaattcgt ggatgagttt tacgcttacc" 15600 

tgcgtaaaca tttctccatg atgattcttt ctgatgatgc cgttgtgtgc tataacagta 15660 

actatgcggc tcaaggttta gtagctagca ttaagaactt taaggcagtt ctttattatc . 15720 

aaaataatgt gttcatgtct gaggcaaaat gttggactga gactgacctt actaaaggac 15780 

ctcacgaatt ttgctcacag catacaatgc tagttaaaca aggagatgat tacgtgtacc 15840 

tgccttaccc agatccatca agaatattag gcgcaggctg ttttgtcgat gatattgtca 15900 

aaacagatgg tacacttatg attgaaaggt tcgtgtcact ggctattgat gcttacccac 15960 



WO 2004/096842 

PCT/CA2004/000626 

* 

• * 

ttacaaaaca tcctaatcag.gagtatgctgatgtctttca cttgtattta caatacatta 16020 
gaaagttaca tgatgagctt actggccaca tgttggacat gtattccgta atgctaacta ' 16080 
atgataacac ctcacggtac tgggaacctg agttttatga ggctatgtac acaccacata ' 16140 
cagtcttgca ggctgtaggt gettgtgt-t tgtgcaattc acagacttca cttcgttgcg' 16200 
gtgcctgtat taggagacca ttcctatgtt gcaagtgctg ctatgaccat gtcatttcaa 16260 
patcacacaa attagtgttg tctgttaatc cctatgt.ttg caatgcccca' ggttgtgatg 16320 
tcactgatgt gacacaactg tatctaggag gtatgagcta "ttattgcaag tcacataagc 16380 
ctcccattag ttttccatta tgtgctaatg gtcaggtttt tggtttatac aaaaacacat 16440 
gtgtaggcag tgacaatgtc actgacttca atgcgatagc aacatgtgat tggactaatg 16500 
ctggcgatta catacttgcc aacacttgta ctgagagact caagcttttc. gcagcagaaa 16560 
cgctcaaagc cactgaggaa acatttaagc tgtcatatgg tattgccact gtacgcgaag " 16620 
tactctctga cagagaattg catctttcat gggaggttgg aaaacctaga ccaccattga 16680 
acagaaa6ta tgtctttact ggttaccgtg .taactaaaaa tagtaaagta cagat-tggag. 16,40 
agtacacctt tgaaaaaggt gactatggtg atgctgttgt gtacagaggt actacgacat 16800 
apaagttgaa tgttggtgat tactttgtgt tgacatctca cactgtaatg ccacttagtg ' 16860 
cacctactct agtgccacaa gagcactatg tgagaattac tggcttgtac ccaacactca ■ 16920 
acatctcaga tgagttttct agcaatgttg caaattat;ca aaaggtfcggc atgcaaaagt , 16980 
actctacact ccaaggacca cctggtactg gtaagagtca ttttgccatc ggacttgctc 17.040 
tctattaccc atctgctcgc atagtgtata cggcatgctc tcatgcagct gttgatgccc 17100 
tatgtgaaaa ggcattaaaa tatttgccca tagataaatg tagtagaatc atacctgcgc 17160 ' 
gtgcgcgcgt agagtgtttt gataaattca aagtgaattc aacactagaa cagtatgttt 17220 
tctgcactgt aaatgcattg . ccagaaacaa ctgctgacat tgtagtcttt gatgaaatct 17280 
ctatggctac taattatgac .ttgagtgttg tcaatgctag acttcgtgca aaacactacg 17340 
tctatattgg cgatcctgct caattaccag cpocccgcac attgctgact aaaggcacac ■ 17400 
tagaaccaga atattttaat tcagtgtgca gacttatgaa aacaataggt ccagacatgt 17460 
tccttggaac ttgtcgccgt tgtcctgctg aaattgttga cactgtgagt gctttagttt 17520 
atgacaataa gctaaaagca cacaaggata agtcagctca atgcttcaaa atgttctaca ' 17580 
aaggtgttat tacacatgat gtttcatctg caatcaacag acctcaaata ggcgttgtaa 17640 
gagaatttct tacacgcaat cctgcttgga gaaaagctgt ttttatctca ccttataatt 17700 
cacagaacgc tgtagcttca aaaatcttag gattgcctac gcagactgtt gattcatcac 17 760 . 
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agggttctga atatgactat gtcatattca cacaaactac tgaaacagca cactcttgta .17820 
atgtcaaccg cttcaatgtg gctatcacaa gggcaaaaat tggcattttg tgcataatgt 17880 

ctgatagaga tctttatgac aaactgcaat ttacaartfnf 

* . ywat ttacaagtct agaaatacca cgtcgcaatg 17940 

tggctacatt acaagcagaa aatgtaactg gactttttaa ggactgtagt aagatcatta 18000 
ctggtcttca tcctacacag gcacctacao acctcagcgt tgatataaag ttcaagactg 18060 
aaggattatg tgttgacata ccaggcatac caaaggacat gacctaccgt agactcatct 18120 
ctatgatggg tttcaaaatg aattaccaag tcaatggtta .ccctaatatg tttatcaccc 1.8180 
gcgaagaagc tattcgtcac gttcgtgcgt ggattggctt tgatgtagag ggctgtcatg 182 , 0 
caactagaga tgetgtgggt actaacctac ctctccagct aggattttct acaggtgtta 18300 
acttagtagc tgtaccgact ggttatgttg. acactgaaaa" taacacagaa ttcaccagag 18360 
ttaatgcaaa acctccacca ggtgaccagt .ttaaacatct tataccactc atgtataaag 18420 
gcttgccctg gaatgtagtg cgtattaaga tagtacaaat gctcagtgat acactgaaag ' 18480 
gattgtcaga cagagtcgtg ttcgtccttt gggcgcatgg ctttgagctt acatcaatga 18540 
agtactttgt caagattgga cctgaaagaa cgtgttgtct gtgtgacaaa cgtgcaactf 18600 
gcttttctac ttcatcagat acttatgcct gctggaatca ttctgtgggt tttgactatg 18660 
tctataaccc . atttatgatt gatgttcagc agtggggctt tacgggtaac cttcagagta .18720. 
accatgacca acattgccag gtacatggaa atgcaeatgt ggctagttgt gatgctatca 18780 
tgactagatg tttagcagtc catgagtgct ttgttaagcg cgttgattgg tctgttgaat 18840 
accctattat aggagatgaa ctgagggtta attfctgcttg -cagaaaagta caacacatgg 18900 
ttgtgaagtc tgcattgctt gctgataagt ttccagttct tcatgacatt ggaaatccaa 18960 
aggctatcaa gtgtgtgcct caggctgaag tagaatggaa gttctacgat gctcagccat 19020. 
gtagtgacaa ag.cttacaaa atagaggaac tcttotatto ttatgctaca catcacgata 19080 
aattcactga tggtgtttgt ttgttttgga' attgtaacgt tgatcgttac ccagccaatg 19140 
caattgtgtg taggtttgac acaagagtct tgfcaaactt gaacttacca ggctgtgatg 19200 
gtggtagttt gtatgtgaat aagcatgcat tccacactcc agctttcgat aaaagtgcat 19260 
ttactaattt aaagcaattg cctttctttt actattctga tagtccttgt gagtctcatg . 19320 
gcaaacaagt agtgtcggat attgattatg ttccactcaa atctgctacg tgtattacac 1938.0 
gatgcaattt aggtggtgct gtttgcagac accatgcaaa tgagtaccga cagtacttgg 19440 
atgcatataa tatgatgatt tctgctggat ttagcctatg gatttacaaa caatttgata 19500 
cttataacct gtggaataca tttaccaggt tacagagttt agaaaatgtg gcttataatg 19560 
ttgttaataa aggacacttt gatggacacg ccggcgaagc- acctgtttcc atcattaata 19620 
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atgctgttta. cacaaaggta gatggtattg atgtggagat ctttgaaaat aagacaacac 19680 

ttcctgttaa tgttgcattt gagetttggg ctaagcgtaa cattaaacca gtgccagaga 19740 

ttaagatact. -caataatttg ggtgttgata tcgctgctaa tactgtaatc tgggactaca 19800 
aaagagaagc cccagcacat gtatctacaa taggtgtctg cacaatgact gacattgcca ■ 19860 

agaaacctac tgagagtgct tgttcttcac ttactgtctt gtttgatggt agagtggaag 19920 

gacaggtaga cctttttaga aacgcccgta atggtgtttt aataacagaa ggttcagtca 19980 

aaggtctaac accttcaaag ggaccagcac aagctagcgt caatggagtc acattaattg 20040 

gagaatcagt aaaaacacag tttaactact ttaagaaagt - agacggcatt attcaacagt 20100 

tgcctgaaac ctactttact cagagcagag acttagagga ttttaagccc agatcacaaa 20160 

tggaaactga ctttctcgag ctcgctatgg atgaattcat acagcgatat aagctcgagg 20220 

gctatgoctt.cgaacacatc gtttatggag atttcagtca tggacaactt .ggcggtcttc . 20280 

atttaatgat aggcttagcc aagcgctcac aagattc.cc acttaaatta gaggatttta 20340 

tccctatgga cagcacagtg aaaaattact tcataacaga tgcgcaaaca ggttcatcaa 20400 
aatgtgtgtg ttctgtgatt gatcttttac ttgatgactt tgtcgagata ataaagtcac ' 20460 

aagatttgtc agtgatttca aaagtggtca aggttacaat. tgactatgct gaaatttcat 20520 

tcatgctttg gtgtaaggat ggacatgttg aaaccttcta cccaaaacta caagcaagtc 20580 

gagcgtggca accaggtgtt gcgatgccta acttgtacaa gatgcaaaga atgcttcttg 20640 

aaaagtgtga ccttcagaat tatggtgaaa atgctgttat aecaaaagga ataatgatga 20700 

atgtcgcaaa gtatactcaa ctgtgtcaat .acttaaatac acttacttta gctgtaccot 20760 

acaacatgag agttattcac tttggtgctg gctctgataa" aggagttgca ccaggtacag 20820 

ctgtgctcag acaatggttg ccaactggca cactacttgt cgattcagat cttaatgact 20880 

tcgtctccga cgcatattct actttaattg. gagactgtgc aacagtacat acggctaat.a 20940 

aatgggacct tattattagc gatatgtatg accctaggac caaacatgtg acaaaagaga 21000 

atgactctaa agaagggttt ttca.cttate tgtgtggatt tataaagcaa aaactagccc 21060 

tgggtggttc tatagctgta aagataacag agcattcttg gaatgctgac ctttacaagc 21120 

ttatgggcca tttctcatgg tggacagctt ttgttacaaa tgtaaatgca tcatcatcgg 2il80 

aagcattttt aattggggct aactatcttg gcaagccgaa ggaacaaatt gatggctata 21240 

ccatgcatgc taactacatt ttctggagga acacaaatcc tatccagttg tcttcctatt 21300 

cactctttga catgagcaaa tttcctctta aattaagagg- aactgctgta atgtctctta 21360 

aggagaatca aatcaatgat atgatttatt ctcttctgga aaaaggtagg cttatcatta 21420 
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gagaaaacaa cagagttgtg gtttcaagtg atattcttgt taacaactaa acgaacatgt 21480 

ttattttctt atta.tttctt actctcacta gtggtagtga ccttgaccgg tgcaccactt 21540 

ttgatgatgt tcaagctcct aattacactc aacatacttc atctatgagg ggggtttact 21600 
atcctgatga aatttttaga tcagacactc tttatttaac tcaggattta tttcttccaf 21660 

tttattctaa tgttacaggg tttcatacta ttaatcatac gtttggcaac cctgtcatac 21720 

cttttaagga tggtatttat tttgctgcca cagagaaatc aaatgttgtc cgtggttggg 21780 

tttttggttc taccatgaac aacaagtcac agtcggtgat tattattaac aattctacta 21840 

atgttgttat acgagcatgt aactttgaat tgtgtgacaa ccctttcttt gctgtttcta 2190Q 

aacccatggg tacacagaca catactatga tattcgataa tgcatttaat tgcactttcg 21960 

' , agtacatatc tgatgccttt tcgcttgatg tttcagaaaa gtcaggtaat tttaaacact 22020 

tacgagagtt tgtgtttaaa aataaagatg ggtttctcta tgtttataag ggctatcaac 22080 

ctatagatgt agttcgtgat ctaccttctg gttttaacac tttgaaacct atttttaagt 22140 

tgcctcttgg tattaacatt acaaatttta gagccattct tacagccttt tcacctgctc 22200 

aagacatttg gggcacgtca gctgcagcct attttgttgg ctatttaaag ccaactacat 22260 

ttatgctcaa gtatgatgaa aatggtacaa tcacagatgc tgttgattgt tctcaaaatc '22320 

cacttgctga actcaaatgc tctgttaaga gctttgagat tgacaaagga atttaccaga 22380 

cctctaattt cagggttgtt ccctcaggag atgttgtgag attccctaat attacaaact 22440 

tgtgtccttt tggagaggtt tttaatgcta ctaaattccc ttctgtctaf gcatgggaga 22500 

gaaaaaaaat ttctaattgt gttgctgatt actctgtgct ctacaaetca acattttttt 22560 

Qaacctttaa gtgctatggc gtttctgcca ctaagttgaa tgatctttgc ttctccaatg 22620 

tctatgcaga ttcttttgta gtcaagggag atgatgtaag acaaatagcg ccaggacaaa. 22680 

ctggtgttat tgctgattat. aattataaat tgccagatga tttcatgggt tgtgtccttg 22740 

cttggaatac taggaacatt gatgctactt caactggtaa ttataattat aaatataggt 22800 

atcttagaca tggcaagctt aggccctttg agagagacat atctaatgtg cctttctccc 22860 

ctgatggcaa accttgcacc ccacctgctc ttaattgtta ttggccatta aatgattatg .22920 

gtttttacac cactactggc attggctacc aaccttacag agttgtagta ctttcttttg 22980 

aacttttaaa tgcaccggcc acggtttgtg gaccaaaatt atccactgac cttattaaga 23040 

accagtgtgt caattttaat tttaatggac tcactggtac tggtgtgtta actccttctt 23100 

caaagagatt tcaacoattt caacaatttg gccgtgatgt ttctgatttc actgattccg 23160 

ttcgagatcc taaaacatct gaaatattag aeatttcacc ttgcgctttt gggggtgtaa 23220 

gtgtaattac acctggaaca aatgcttcat ctgaagttgc tgttctatat caagatgtta 23280 
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a=t g =a= tg a- t gt ttctac, g caattcat g ca g atcaa=t =a=,coa g ct tggcg catat 23340 

attcta=t gg ,aa=aat g ta ttc=a g a=t<, aa g ca 9grtg t cttata gg a g ct g a g =at g 23400 

t Sg .cacttc ttat g a g t g = g acatt C cta tt gg . gctgg cattt g t g ct = g ttac=ata 23460 
ca^ttcttt att,c g ta g t a=ta g =caaa a,tcta ttg t gg =ttat.ct at g tcttta g - 23520 

g t g ct g at, g ttc,.tt g « tactct.ata. a=accat tg c tatacctact aacttttcaa 23580 

tt, g cattac t aca 9 aa g ta at g =ct g ttt ctat gg ctaa aacctc= g ta g att g taata 23640 

t g ta=atct g c gg a g ,ttct a=t 9 aa tg t g ctaattt 9 ct tctccaatat gg ta g ««t 23700 

ocacacaact aaatc g t 9 ca ct=tc. gg ta tt g ot g =t 9 a aca gg ,t cg c aacaoac g t g 2 3760 

a. 9 t gC t= 9 e tcaa 9 t=a,a c.,at g t.„ aaaccccaac tti 9 aaatat ttt ggtggt t 2 39 2 0 

ttaatttttc acaaatatt. =ct g acectc t,aa 9 c=„c taa 9 a gg tct tttatt 9 a 9g 2 3880 

actt g =tctt. t.at.a 99 t g a=a=tc 9 =t g at g ct 99 ctt cat 9 aa 9 =a, tat gg c 9 aat 2 3940 

9 ccta g9 t 9 a tatta,t g « a g . 9 atctca ttt g t 9 c g ca 9 aa g ttcaat 99 ,=ttaca 9 24000 

t gt t g e=a== tct 9 =tcact g at 9 atat 9 a ttgctc.oct, c.c tg ct 9 c t =t, gt ta gtg 24060 

9 t,ct g «a= t 9 =t 99 .t 9g a«ttt ggtg = tgg=gotgo tcttcaata ==tttt 9 cta 24120 

t 9 =aaat g9 c atata gg ttc a.t gg =. ttg g a gt t,=e=a aaat gt tctc tat 9 a g a==c 2J1S 0 

aaaaacaaat c 9 ==a,=ca. ttta,caa gg c g .tt, g tca aa«ca» g aa tcacttacaa 24240 

caacatcaac t g c.tt ggg c aa g ct 9 caa g ac g tt g tt,a c=, g ,at g ct ca, 9 cattaa 24300 

a=a=actt 9 t taaacaactt a g ctct,att tt gg t g =a«t ttca, 9tg t g =taa,t 9 .t. 24360 

toctttc 9C9 actt 9 ataaa 9 tc g a g9 e 99 -a 9g tacaaat t g ,ca gg tta attaca gg ca 24420 

g .=tt=aaa g ccttcaaaca t at gt aac,c aacactaat ca gggctg et g a,at=, ggg 24480 

cttct 9 ctaa tctt g ct gt ;t actaaaatgt ct g aotatat taw ,. 

y ^uyayugtgi: ccttggacaa tcaaaaagag 24540 

ttgacttttg tggaaag gg c taccacctta tgtccttccc acaagoagcc ccgcatggtg 24 600 

ttgtcttcct acatgtcacg tatgtgccat cccaggagag gaacttcacc acagcgccag 24660 

caatttgtca tgaaggcaaa gcatacttcc ctcgtgaagg tgtttttgtg tttaatggca 24720 

cttcttggtt tattacacag aggaacttct tttctccaca aataattact acagacaata 24780 

catttgtctc aggaaattgt gatgtcgtta ttggcatcat taacaacaca gtttatgatc 24840 

ctctgcaacc.tgagcttgac tcattcaaag aagagctgga caagtacttc aaaaatcata 24900 

catcaccaga tgttgatctt ggcgacattt caggcattaa cgcttctgtc gtcaacattc 24960 

aaaaagaaat tgaccgcctc aatgaggtcg ctaaaaattt aaatgaatca ctcattgacc 25020 

ttcaagaatt gggaaaatat gagcaatata ttaaatggcc ttggtatgtt tggctcggct 25080 
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tcattgctgg actaattgcc atcgteatgg ttacaatctt gctttgttgc atgactagtt 25140 

gttgcagttg cctcaagggt .gcatgctptt gtggttcttg. ctgcaagttt gatgaggatg -25200 
actctgagcc ag ttctcaag ggtgtca ^ ^ 

gtttatgaga ttttttactc ttggatcaat tactgcacag ccagtaaaaa ttgacaatgc" 25320 
ttctcctgca agtactgttc atgctacagc aacgataccg ctacaagcct. cactcccttt 25380 

cggatggctt gttattggcg ttgcatttct tgctgttttt ca™™ <- 

^•y^tgtctct cagagcgcta- ccaaaataat 25440 

tgcgctcaat aaaagatggc agctagccct ttataagggc ttcca^n* • ' 

gggc ct< =cagttca tttgcaattt 25500 

actgctgcta tttgttacca tctattcaca tctttta^n- 4. 

caca tcttttgctt gtcgctgcag gtatggaggc 25560 

gcaatttttg ta==t=t a tg c=tt ga tata ttttct.ca, tgeatcaacg catgtagaat 25620 
t.ttatgag, tgttggcttt gttggaagtg oaaatcca.g aacccattac ttt a tg at gc 25680 

caactacttt gtttgctggc acacacataa ctataactac i-r,*-=.4- 

ctacgactac tgtataccat ataacagtgt 25740 

cacagataca attgtcgtta ctgaagatcra coa^i-ffo, 

gaaggtga cggcatttca acaccaaaac tcaaagaaga 25800 

ctaccaaatt ggtggttatt ctgaggatag acactcanah ^ 

y yy^ag gcactcaggt gttaaagact atgtcgttgt 25860 

acatggctat ttoaccgaag tttactacca gcttgagtct acaeaaaf , a ^ 

b v,i.cyagccc acacaaatta ctacagacac 25920 

tggtattgaa aatgctacat tcttcatctt taacaagctt gttaaag.cc c.ccgaatgt . 2598 0 
gcaaatacac a 9 a.t= ga c 9 gctcttcagg a g tt g ctaat ccagcaatgg atcca.ttta 260 40 

tgatgagccg acgacgacta ctagcgtgcc tttataaaea o a =„ 

y .ytgcc trtgtaagca caagaaagtg agtacgaact 26100 

tatgtactca ttcgtttcgg aagaaacagg tacattaata J.+ • ^ . 

y ^agg cacgttaata gttaatagcg tacttctttt 26160 

tcttgctttc gtggtattct tgctagtcac aci-*r„-.~,+.~ 4.4. ^ • 

y tagtcac actagccatc cttactgcgc ttcgattgtg . 26220 

tgcgtactgc tgcaatattg ttaacgtgag tttaataaaa 

y 9 9 "tagtaaaa ccaacggttt acgtctactc 26280 • 

g = 9 t g tuaa aatctgaact ettctgaagg agttcctgat cttctggtct aaacga.ct, 263 40 

actattatta t, a «e t gt t tggaacttta acattgctta tc. t9gc . 9 a c,a= ggta c t . 26<0 0 

attacc 9ttg a 99 a 9 =ttaa acaactcct, gaa =aat g9 a a = ct ag ta.t aggtttccta 26 460 

ttcctagcct ggattatgtt act a caa tt t gcctattcta ,tc gg aac ag gtttttgtac 2652 0 

ataataaagc ttgttttcct =t gg =t=tt g tggccagta. cacttgettg ttttgtgctt 26 580 

gctgctgtct acagaatta, ttgggtgact ggcgggattg c ga ttge aa t gg=tt gta tt 2 «<0 

gta g9 =ttga tgtggcttag ctacttcgtt gcttccttca ggctgtttgc tcgtacccgc . 26 ,„0 

tctgtggt = a ttc a accc a g aaa c a aac attcttctc. a tgtgcct=t =cgg 99 g a =a 2 6760 

attgtg a =ca gaccgetcat 9gaaa9t9a a cttgtcattg gtgctgtgat = a ttcgtggt 2682 0 

cacttgcgaa tggccggaca ctccctaggg cactatoaca . faa „„ „ u 

S39S3 cgctgtgaca ttaaggacct gccaaaagag 26880 

atcactgtgg ctacatcacg aacgctttct tat-f-^=, aa t- 

cgccrtct tattacaaat taggagcgtc gcagcgtgta 26940 
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ggcactgatt caggttttgc tgcatacaac cgctaccgta ttgg aaacta taaat t aaat 27000 

acagaccacg ccggt.agcaa cgacaatatt gctttgctag tacagtaagt gacaacagat 27060 

gtttcatctt^ttgactfccc aggttacaat agcagagata ttgattatca ttatgaggac 27120 

tttcaggatt gctatttgga atcttg ac gt tat aataag t tcaatagtga gacaattatt 27180 

taagcctcta actaagaaga attattcgg. gtt.gatgat gaagaaccta tggagttaga 2.7240 

ttatccataa aacgaacatg aaaattattc tcttcctgac attgattgta tttacatctt 27300 

gcgagctata tcactatcag gagtgtgtta gaggtacgac tgtactacta aaagaacctt 27360 

gcccatcagg aacatacgag ggcaattcac catttcaccc tcttgctgac aataaatttg 27420 

cactaacttg cactagcaca cactttgctt ttgcttgtgc tgacggtact cgacatacct 27480 

atcagctgcg tgcaagatca gtttcaccaa aacttttcat cagacaagag gaggttcaac 27540 

aagagctcta ctcgccactt tttctcattg ttgctgctct agtattttta atactttgct 27 600 

tcaccattaa gagaaagaca gaatgaatga gctcacttta attgacttct atttgtgctt 27660 

tttagccttt ctgctattcc ttgttttaat aatgcttatt atattttggt tttcactcga 27720 

aatccaggat ctagaagaac cttgtaccaa agtctaaacg aacatgaaac ttctcattgt ' 27780- 

tttgacttgt atttctctat gcagttgcat atgcactgta gtacagcgct gtgcatctaa 27840 

•taaacctcat gtgcttgaag. atccttgtaa ggtacaacac taggggtaat acttatagca 27900 

ctgcttggct ttgtgctcta ggaaaggttt taccttttca tagatggcac actatggttc 27960 

aaacatgcac acctaatgtt actatcaact gtcaagatcc agctggtggt gcgcttatag 28020 

ctaggtgttg gtaccttcat gaaggtcacc aaactgctgc atttagagac gtacttgttg , 28 080 

ttttaaataa acgaacaaat taaaatgtct gataatggac cccaatcaaa ccaacgtagt 28140 

gccccccgca ttacatttgg tggacccaca gattcaactg acaataacca gaatggagga 28200 

cgcaatggggcaaggccaaa acagcgccga . ccccaaggtt tacccaataa tactgcgtct 28260 

tggttcacag ctctcctca gcatggcaag gaggaactta gattbcctcg ag gcc a gggc 28320 

gttccaatca acaccaatag tggtccagat gaccaaattg gctactaccg aagagctacc 28380 

cgacgagttc gtggtggtga cggcaaaatg aaagagctca gccccagatg gtacttctat " 28440 

t ac ct a gg aa ctggcccaga agcttcactt ccctacggcg ctaacaaaga aggcatcgta 28500 

tgggttgcaa ctgagggagc cttgaat.ca cccaaagacc acattggcac ccgcaatcct • 28560 

aataacaatg ctgccaccgt gctacaactt cctcaaggaa caacattgcc aaaaggcttc 28620 

tacgcagagg gaagcagagg cggcagtcaa gcctcttctc gctcctcatc acgtagtcgc 28680 

ggtaattcaa gaaattcaac tcctggcagc agtaggggaa attctcctgc tcgaatggct 2874 0 
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agcggaggtg gtgaaactgc -cctcgcgcta .ttgctgctag acagattgaa ccagcttgag 28800 

agcaaagttt ctggtaaagg >caacaa q aa caaggccaaa' ctgtcactaa gaaatctgct 28860 

gctgaggcat ctaaaaagcc tcgccaaaaa cgtactgcca caaaacagfca caacgtcact 28920 
caagcatttg ggagacgtgg t.ccagaacaa acccaaggaa atttcgggga ccaagaccta " 28980 

atcagacaag gaactgatta caaacattgg ccgcaaattg cacaatttgc tccaagtgcc 290.0 

tctgcattct ttggaatgtc acgcattggc atggaagtca caccttcggg aacatggctg 29100 

acttatcatg gagccattaa attggatgac aaagatccac aattcaaaga caacgtcata 29160 

ctgctgaaca agcacattga cgcatacaaa acattcccac caacagagcc taaaaaggac 29220 

aaaaagaaaa agactgatga agctcagcct ttgccgcaga gacaaaagaa gcagcccact 29280 

gtgactcttc ttcctgcggc tgacatggat gatttctcca gacaacttca aaattcoatg 29340 

• agtggagctt ctgctgattc aactcaggca taaacactca tgatgaccac acaaggcaga 29400- 

tgggctatgt aaacgttttc gcaattccgt ttacgataca tagtctactc ttgtgcagaa 29460 

tgaattctcg taactaaaca gcacaagtag gtttagttaa ctttaat.ctc acatagcaat 29520 

ctttaatcaa tgtgtaacat tagggaggac ttgaaagagc caccacattt tcatcgaggc 29580 

cacgcggagt acgatcgagg gtacagtgaa taatgctagg gagagctgcc tatatggaag -29640 

agccctaatg tgtaaaatta attttagtag tgctatcccc atgtgatttt aatagcttct 29700 
taggagaatg acaaaaaaaa aaaaaaaaaa aaaaaa ' ' 

t - • 

<210> 2 
<211> 29736 

<222> DNA . 
<213> Severe acute respiratory syndrome virus 
<400> 2 

ctacccagga aaagccaacc aacctcgatc tcttgtagat ctgttctcta aacgaacttt ' 
aaaatctgtg tagctgtcgc tcggctgcat gcctagtgca cctacgcagt ataaacaata " 
ataaatttta ctgtcgttga caagaaacga gtaactcgte cctcttctgc agactgctta 
cggtttcgtc cgtgttgcag tcgatcatca gcatacctag gtttcgtccg ggtgtgaccg 
aaaggtaaga tggagagcct tgttcttggt gtcaacgaga aaacacacgt ccaactcagt ' 
ttgcctgtcc ttcaggttag agacgtgcta gtgcgtggct tcggggactc tgtggaagag 
gccctatcgg aggcacgtga acacctcaaa aatggcactt gtggtctagt agagctggaa 
aaaggcgtac tgccccagct tgaacagccc tatgtgttca ttaaacgttc tgatgcctta 
agcaccaatc acggccacaa ggtcgttgag ctggttgcag aaatggacgg cattcagtac 
ggtcgtagcg gtataacact ggga.gtactc gtgccacatg tgggcgaaac cccaattgca . -600 
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taccgcaatg ttcttcttcg t.aagaacggt aataagggag ccggtggtca tagctatggc 660 

atcgatctaa agtcttatga-.cttaggtgac gagcttggca ctgatcccat tgaagattat ■ 720 

gaacaaaact ggaacactaa gcatggcagt ggtgcactcc gtgaactbac tcgtgagctc • 780 

aatggaggtg cagtcactcg ctatgtcgac aacaatttct gtggcccaga tgggtacccf 840 

cttgattgca tcaaagattt tctcgcacgc gcgggcaagt caatgtgcac tctttccgaa 900 

caacttgatt acatcgagtc gaagagaggt gtctactgct gccgtgacca ■ tgagcatgaa 960 

attgcctggt tcactgagcg ctctgataag agctacgagc accagacacc cttcgaaatt 1020 

aagagtgcca agaaatttga cactttcaaa ggggaatgcc caaagtttgt gtttobtctt 1080 

aactcaaaag tcaaagtcat tcaaccacgt gttgaaaaga aaaagactga gggtttcatg 1140 

gggcgtatac gctctgtgta ccctgttgca tctccacagg agtgtaacaa tatgcacttg 1200 

tctaccttga tgaaatgtaa tcattgcgat gaagtttcat ggcagacgtg cgactttctg 1260 

aaagccactt gtgaacattg tggcactgaa aatttagtta ttgaaggacc tactacatgt 1320 

- gggtacctac ctactaatgc tgtagtgaaa atgccatgtc ctgcctgtca agacccagag 1380 

attggacctg agcatagtgt tgcagattat cacaaccact caaacattga aactcgactc 1440 

• ■ 

cgcaagggag gtaggactag atgttttgga ggotgtgtgt ttgcctatgt tggctgctat • 1500 

aataacrcgtg cctactgggt tcctcgtgct agtgctgata ttggctcagg ccatactggc 1560 

attactggtg acaatgtgga gaccttgaat gaggatctcc ttgagatact gagtbgtgaa 1620 

cgtgttaaca ttaacattgt . tggcgatttt catttgaatg aagaggttgc catcattttg ' '. 1680 

gcatctttct ctgcttctac aagtgccttt attgacacta taaagagtct tgattacaag 17 40 

tctttcaaaa ccattgttga gtcctgcggt aactataaag ttaccaaggg aaagcccgta. 1800 

aaaggtgctt ggaacattgg acaacagaga tcagttttaa caccactgtg tggttttccc. i860 

tcacaggctg ctggtgttat cagatcaatt tttgcgcgca cacttgatgc agcaaaccac 1920 

tcaattcctg atttgcaaag agcagctgtc accatacttg atggtatttc tgaacagtca 1980 

ttacgtcttg tcgacgccat ggtttatact tcagacctgc tcaccaacag tgtcattatt 2040 

atggcatatg taactggtgg tcttgtacaa cagacttctc agtggttgtc taatcttttg . 2100 

ggcactactg -ttgaaaaact caggcctatc tttgaatgga ttgaggcgaa acttagtgca 2160 

ggagttgaat ttctcaagga tgcttgggag attctcaaat ttctcattac aggtgttttt . 2220 

gacatcgtca agggtcaaat acaggttgct tcagataaca tcaaggattg tgtaaaatgc 2280 

ttcattgatg ttgttaacaa ggcactcgaa atgtgcattg atcaagtcac tatcgctggc 2340 

gcaaagttgc gatcactcaa ettaggtgaa gtcttcatcg ctcaaagcaa gggactttao 2400 

cgtcagtgta tacgtggcaa ggagcagctg caactactca tgcctcttaa ggcaccaaaa 2460 
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gaagtaacct ttcttgaagg tgattcacat gacacagtac ttacctctga ggaggttgtt 
ctcaagaacg gtgaactcga agcactcgag acgcccgttg atagcttcac aaatg gagc t 
atcgttggca caccagtotg tgtaaatggc ctcatgctct tagagattaa ggacaaagaa 
caatactgcg cattgtctcc tggtttactg gctacaaaca atgtctttcg cttaaaaggg 
ggtgcaccaa ttaaaggtgt aacctttgga gaagatactg tttgggaagt tcaaggttac 
aagaatgtga gaatcacatt tgagcttgat gaacgtgttg acaaagtgct taatgaaaag 
tgctctgtct acactgttga atccggtacc gaagttactg agtttgcatg tgttgtagca 
gaggctgttg tgaagacttt acaaccagtt tctgatctcc ttaccaacat gggtattgat 
cttgatgagt ggagtgtagc tacattctac ttatttgatg atgctggtga agaaaacttt 
tcatcacgta tgtattgttc cttttaccct ccagatgagg aagaagagga cgatgcagag 
tgtgaggaag aagaaattga tgaaacctgt gaacatgagt acggtacaga ggatgattat 
caaggtctcc ctctggaatt -tggtgcctca gctgaaacag ttcgagttga ggaagaagaa 
gaggaagact ggctggatga tactactgag caatcagaga ttgagccaga accagaacct 
acacctgaag aaccagttaa tcagtttact ggttatttaa aacttactga caatgttgcc 
attaaatgtg. ttgacatcgt taaggaggca caaagtgcta atcctatggt gattgtaaat 
gctgctaaca tacacctgaa acatggtggt ggtgtagcag ' gtgcactcaa caaggcaacc 
aatggtgcca tgcaaaagga gagtgatgat tacattaagc taaatggccc tcttacagta 
ggagggtctt gtttgctttc tggacataat cttgctaaga agtgtctgca tgttgttgga 
cctaacctaa atgcaggtga ggacatccag Qttcttaagg cagcatatga aaatttcaat 
tcacaggaca tcttacttgc accattgttg tcagcaggca tatttggtgc taaaccactt 
cagtctttac aagtgtgcgt gcagacggtt cgtacacagg tttatattgc agtcaatgac 
aaagctcttt atgagcaggt tgtcatggat. tatcttgata acctgaagcc tagagtggaa 
gcacctaaac aagaggagcc accaaacaca gaagattcca aaactgagga gaaatctgtc 
gtacagaagc ctgtcgatgt gaagccaaaa attaaggcct gcattgatga ggttaccaca 
acactggaag aaactaagtt tcttaccaat aagttactct tgtttgctga tatcaatggt 
aagctttacc atgattctca gaacatgctt agaggtgaag atatgtcttt ccttgagaag 
gatgcacctt acatggtagg tgatgttatc actagtggtg atatcacttg tgttgtaata 
ccctccaaaa aggctggtgg cactactgag atgctctcaa gagctttgaa gaaagtgcca 
gttgatgagt atataaccac gtaccctgga caaggatgtg ctggttatac acttgaggaa 
gctaagactg ctcttaagaa atgcaaatct gcattttatg tactaccttc agaagcacct 
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aatgctaagg aagagattct . aggaactgta . tcctggaatt tgagagaaat gcttgctoat 
gctgaagaga caagaaaatt. aatgcctata tgcatggatg ttagagccat aatggcaacc 
atccaacgta agtataaagg aattaaaatt caagagggca tcgttgacta tggtgtccga 
ttcttctttt atactagtaa.agagcctgta gcttctatta ttacgaagct gaactctcta" 45 00 
aatgagccgc ttgtcacaat gccaattggt tatgtgacac atggttttaa tcttgaagag 
gctgcgcgct gtatgcgttc tcttaaagct cctgccgtag tgtcagtatc- atcaccagat 
gctgttacta cata.taatgg atacctcact tcgtcatcaa agacatc.tga ggagcacttt 
gtagaaacag tttctttggc tggctcttac agagattggt cctattcagg acagcgtaca 
gagttaggtg ttgaatttct taagcgtggt gacaaa.ttg tgtaccacac tctggagagc 
. cccgtcgagt ttcatcttga cggtgaggtt ctttcacttg acaaactaaa gagtctctta 
• tccctgcggg aggttaagac tataaaagtg ttcacaactg tggacaacac taatctccac 
acacagcttg tggatatgtc tatgacatat ggacagcagt ttggtccaac atacttggat 
ggtgctgatg ttacaaaaat taaacctcat gta.atcatg agggtaagac tttctttgta 
ctacctagtg atgacacact acgtagtgaa gctttcgagt actaccatac. tcttgatgag 
agttttcttg gtaggtacat gtctgcttta aaccaca.caa agaaatggaa atttcctcaa • 5160 
gttggtggtt taacttcaat taaatgggct gataacaat-t gttatttgtc tagtgtttta 
ttagcacttc aacagcttga agtcaaattc aatgcaccag cacttcaaga ggcttattat 
agagcccgtg ctggtgatgc tgctaacttt tgtgcactca tactcgctta cagtaataaa ' 
actgttggcg agcttggtga tgtcagagaa actatgaccc atcttctaca gcatgctaat 
Uggaatctg caaagcgagt tcttaatgtg gtgtgtaaac attgtggtca gaaaactact 
accttaacgg gtgtagaagc tgtgatgtat atgggtactc tatcttatga taatcttaag 
acaggtgttt ccattccatg tgtgtgtggt cgtgatgcta cacaatatct agtacaacaa 
gagtcttctt ttgttatgat gtctgcacca cctgctgagt ataaattaca gcaaggtaca 
ttcttatgtg cgaatgagta cactggtaac tatcagtgtg gtcattacac tcatataact 

gctaaggaga ccctctatcg tattgacgqa octcacrHa = = 4. 

y 99 gctcacctta caaagatgtc agagtacaaa . 57 60 

ggaccagtga ctgatgtttt ctacaaggaa acatcttaca ctacaaccat caagcctgtg 5820 
tcgtataaac tcgatggagt tacttacaca gagattgaac caaaattgga tgggtattat . 5880 
aaaaaggata atgcttacta tacagagcag cctatagacc ttgtaccaac tcaaccatta 
ccaaatgcga gttttgataa tttcaaactc acatgttcta acacaaaatt tgctgatgat 
ttaaatcaaa tgacaggctt cacaaagcca gcttcacgag agctatctgt cacattcttc 
ccagacttga atggcgatgt agtggctatt gactatagac actattcagc gagtttcaag 
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aaaggtgcta aattactgca taagccaatt gtttggcaca ttaaccaggc tacaaccaag 
acaacgttca aaccaaacac ttggtgttta- cgttgtcttt ggagtacaaa gccagtagat 
acttcaaatt -catttgaagf tctggcagta gaagacacac aaggaatgga caatcttgct 
tgtgaaagtc aacaacccac <*tctgaagaa gtagtggaaa atcctaccat acagaaggaa 
gtcatagagt gtgacgtgaa aactaccgaa gttgtaggca atgtcatact- taaaccatca 
gatgaaggtg ttaaagtaac acaagagtta' ggtcatgagg atcttatggc tgcttatgtg 
gaaaacacaa gcattaccat taagaaacct aatgagcttt cactagcctt aggtttaaaa 
acaattgcca ctcatggtat tgctgcaatt aatagtgttc cttggagtaa aattttggct 
tatgtc.a.c cattcttagg acaagcagca attacaacat . caaattgcgc taagagatta 
gcacaacgtg tgtttaacaa ftatatgcct tatgtgttta cattattgtt ccaattgtgt 
acttttacta aaagtaccaa ttctagaatt agagcttcac tacctacaac tattgctaaa 
aatagtgtta agagtgttgc -taaattatgt ttggatgccg gcattaatta tgtgaagtca 
cccaaatttt ctaaattgtt cacaatcgct- atgtggctat tgttgttaag tatttgctta 
ggttctctaa tctgtgtaac tgctgctttt ggtgtactct tatctaattt ' tggtgcf cct 
tcttattgta atggcgttag agaattgtat cttaattcgt ctaacgttac tactatggat 
ttctgtgaag gttcttttcc ttgcagcatt igtttaagtg gattagactc octtgattct 
tatccagctc ttgaaaccat tc.ggtg.og atttcatcgt acaagctaga cttgacaatt 
ttaggtctgg ccgctgagtg ggttttggca tatatgttgt tcacaaaatt cttttattta 
ttaggtcttt cagctataat gcaggtgttc . tttggctatt ttgctagtca tttcatcagc 
aattcttggc tcatgtggtt tatcattagt -attgtacaaa tggcacccgt ttctgcaatg 
gttaggatgt acatcttctt tgcttctttc tactacatat ggaagagcta tgttcatatc 
atggatggtt gcacctcttc gacttgcatg. atgtgctata agcgcaatcg tgccacacgc 
gttgagtgta caactattgt ' taatggcatg aagagatctt tct.tgtcta tgcaaatgga 
ggccgtggct tctgcaagac tcacaattgg aattgtctca attgtgacac attttgcact 
ggtagtacat tcattagtga tgaagttgct cgtgatttgt cactccagtt taaaagaoca 
atcaacccta ctgaccagtc atcgtatatt gttgatagtg ttgctgtgaa aaatggcgcg 
cttcacctct actttgacaa ggctggtcaa aagacctatg agagacatcc gctctcccat 
tttgtcaatt tagacaattt gagagctaac aacactaaag gttcactgcc tattaatgtc 
atagtttttg atggcaagtc caaatgcgac gagtctgctt ctaagtctgc ttctgtgtac 
tacagtcagc tgatgtgcca acctattctg ttgcttgacc aagctcttgt atcagacgtt 
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ggagatagta ctgaagtttc cgttaagatg tttgatgctt atgtcgacac cttttcagca 7980 

acttttagtg ttcctatgga'.aaaacttaag gcacttgttg ctacagctca cagcgagtta 8040 

* ■ 

gcaaagggtg tagctttaga tggtgtoctt tctacattcg tgtcagctgc ccgacaaggt 8100 

gttgttgata ccgatgttga cacaaaggat gttattgaat gtctcaaact ttcacatcac 8160 

tctgacttag aagtgacagg tgacagttgt aacaatttca tgctcaccta taataaggtt 8220 

gaaaacatga cgcccagaga tcttggcgca tgtattgact gtaatgcaag- gcatatcaat 8280 

gcccaagtag caaaaagtca caatgtttca ctcatctgga atgtaaaag* ctacatgtct 8340 

ttatctgaac agctgcgtaa acaaattcgt agtgctgcca agaagaacaa catacctttt ' 8400 

agactaactt gtgctacaac tagacaggtt gtcaatgtca taactactaa aatctcactc 84 60 

aagggtggta agattgttag tacttgtttt aaacttatgc .ttaaggccac attattgtgc 8520 

gttcttgctg- cattggtttg ttatatcgtt atgccagtac atacattgtc aatccatgat 8580 

ggttacacaa atgaaatcat tggttacaaa gocattcagg atggtgtcac tcgtgacato 8640 

atttctactg atgattgttt tgcaaataaa catgctggtt ■ ttgacgcatg gtttagccag ' 8700 

cgtggtggtt catacaaaaa 'tgacaaaagc tgccctgtag tagctgctat cattacaaga' 8760 

gagattggtt tcatagtgcc tggcttaccg ggt-actgtgc tgagagcaat caatggtgac • 8820 

ttcttgcatt ttctacctcg tgtttttagt gctgttggca acatttgcta cacaccttcc 8880 

aaactcattg agtatagtga ttttgctacc tctgcttgcg ttcttgctgc tgagtgtaca 8940 
atttttaagg atgctatggg caaacctgtg ccatattgtt atgacactaa tttgctagag' " 9000 

ggttctattt cttatagtga gcttcgtcca gacactcgtt atgtgcttat ggatggttcc 9060 

atcatacagt ttcctaa6ac ttacctggag ggttctgtta gagtagtaac aacttttgat 9120 

gctgagtact gtagacatgg tacatgcgaa aggtcagaag taggtatttg cctatctacc 9180 

agtggtagat gggttcttaa taatgagcat tacagagctc tatoaggagt tttctgtggt . 9240 

gttgatgcga tgaatctcat agctaacatc tttactcctc ttgtgcaacc tgtgggtgct 9300 

ttagatgtgt ctgcttcagt agtggctggt ggtattattg ccatattggt gacttgtgct 9360 

gcctabtact ttatgaaatt cagacgtgtt tttggtgagt acaaccatgt tgttgctgct . 9420 

aatgcadttt tgtttttgat gtctttcact atactctgtc tggtaccagc ttacagcttt 9480 

ctgccgggag tctactcagt cttttacttg tacttgacat tctatttcac caatgatgtt . 9540. 

tcattcttgg ctcaccttca atggtttgcc atgttttctc ctattgtgcc tttttggata ' 9600 

acagcaatct atgtattctg tatttctctg aagcactgcc attggttctt taacaactat 9660 

cttaggaaaa gagtcatgtt taatggagtt acatttagta ccttcgagga ggctgctttg 9720 

tgtacctttt tgctcaacaa ggaaatgtac ctaaaattgc gtagcgagac actgttgcca 9780 
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cttacacagtataacaggta tcttgctcta tataacaagt acaagtattt cagtggagcc 
- ttagatacta ccagctatcg tgaagcagct • tgctgccact tagcaaaggc tctaaatgac 
tttagcaact -caggtgctga tgttctctac caaccaccac agacatcaat cacttctgct 
gttctgcaga gtggttttag gaaaatggca ttcccgtcag gcaaagttga agggtgcatg 
gtacaagtaa cctgtggaac tacaactctt aatggattgt ggttggatga cacagtatac 
tgtccaagac atgtcatttg cacagcagaa gacatgctta atcctaacta tgaagatctg 
ctcattcgca aatccaacca tagctttctt gttcaggctg gcaatgttca acttcgtgtt 
attggccatt ctatgcaaaa ttgtctgctt aggcttaaag ttgatac t tc taaccctaag 
acacccaagt ataaatttgt cpgtatccaa cctggtcaaa cattttcagt tctagcatgc 
tacaatggtt caccatctgg tgtttatcag ' tgtgccatga gacctaatca taccattaaa 
ggttctttcc ttaatggatc atgtggtagt gttggtttta acattgatta tgattgcgtg 
tctttctgct atatgcatca tatggagctt ccaacaggag tacacgctgg tactgactta 
gaaggtaaat tctatggtcc atttgttgac agacaaactg cacaggctgc aggtacagac 
acaaccataa cattaaatgt tttggcatgg ctgtatgctg ctgttatcaa tggtgatagg 
tggtttctta atagattcac cactactttg aatgacttta. accttgtggc aatgaagtac 
aactatgaac ctttgacaca. agatcatgtt gacatattgg gacctctttc tgctcaaaca 
ggaattgccg tcttagatat gtgtgctgct ttgaaagagc tgctgcagaa tggtatgaat 
ggtcgtacta tccttggtag cactatttta gaagatgagt ttacaccatt tgatgttgtt 
agacaatgct ctggtgttac cttccaaggt aagttcaaga aaattgttaa gggcactcat 
cattggatgc ttttaacttf cttgacatca- ctattgattc ttgttcaaag tacacagtgg 
tcactgtttt tctttgttta cgagaatgct ttcttgccat ttactcttgg tattatggca 
attgctgcat gtgctatgct gcttgttaag cataagcacg cattcttgtg cttgtttctg 
ttaccttctc ttgcaacagt tgcttacttt aatatggtct acatgcctgc tagctgggtg 
atgcgtatca tgacatggct tgaattggct gacaotagct tgtctggtta taggctt.ag 
gattgtgtta tgtatgcttc agctttagtt ttgcttattc tcatgacagc tcgcactgtt 
tatgatgatg ctgctagacg tgtttggaca ctgatgaatg tcattacact tgtttacaaa 
gtctactatg gtaatgcttt agatcaagct atttccatgt gggccttagt tatttctgta 1 1400 
acctctaact attctggtgt cgttacgact atcatgtttt tagctagagc tatagtgttt 11460 
gtgtgtgttg agtattaccc attgttattt attactggca acaccttaca gtgtatcatg 11520 
cttgtttatt gtttcttagg ctattgttgc tgctgctact ttggcctttt ctgtttactc 11580 
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aaccgttact tcaggcttac tcttggtgtt tatgactact tggtctctac acaagaattt .11640 

aggtatatga actcccaggg gctt.ttgdct pctaagagta gtattgatgc tttcaagctt 11-700 

aacattaagt tgttgggtat tggaggtaaa ccat.gtatca aggttgctac tgtacagtct 11760 

. aaaatgtctg acgtaaagtg cacatctgtg gtactgctct cggttcttca acaacttaga 11820 

gtagagtcat cttctaaatt gtgggcacaa tgtgtacaac tccacaatga tattcttott 11880 

gcaaaagaca caactgaagc tttcgagaag atggtttctc ttttgtctgt tttgctatcc 11940 

atgcagggtg ctgtagacat taataggttg tgcgaggaaa .tgctcgataa ccgtgctact 12000 

cttcaggcta ttgcttcaga atttagttct ttaccatcat atgccgctta tgccactgcc 12060 

caggaggcct atgagcaggc tgtagctaat ggtgattctg aagtcgttct caaaaagtta 12120 

aagaaatctt tgaatgtggc taaatctgag. tttgaccgtg atgctgccat gcaacgcaag 12180 

ttggaaaaga tggcagatca ggctatgacc caaatgtaca aacaggcaag atctgaggac .12240 

aagagggcaa aagtaactag tgctatgcaa acaatgctct tcactatgct taggaagctt 12300 

gataatgatg cacttaacaa cattatcaac aatgcgcgtg atggttgtgt tccaotcaac 12360 

atcataccat tgactacagc agccaaactc atggttgttg tccctgatta • tggtacctac ■ 12420 

aagaacactt gtgatggtaa cacctttaca tatgcatctg cactctggga aatccagcaa 12480 

gttgttgatg.cggatagcaa gattgttcaa .cttagtgaaa ttaacatgga caattcacca 125.40 

aatttggctt ggcctcttat tgttacagct ctaagagcca actcagctgt taaactacag 12600 

aataatgaac tgagtccagt agcactacga cagatgtcct gtgcggctgg! taccacacaa 12660 

acagcttgta ctgatgacaa tgcacttgcc tactataaca' attcgaaggg aggtaggttt 12720 

gtgctggcat tactatcaga ccaccaagat .' ctcaaatggg ctagattccc taagagtgat 12780 

ggtacaggta caatttacac agaactggaa ccaccttgta ggtttgttac agacacacca 12840 

aaagggccta aagtgaaata cttgtacttc atcaaaggct taaacaacct aaatagaggt 12900 

atggtgctgg gcagtttagc tgctacagta' cgtcttcagg ctggaaatgc tacagaagta 12960 

cctgccaatt caactgfgct ttccttctgt gcttttgcag • tagaccctgc taaagcatat 13020 

aaggattacc tagcaagtgg aggacaacca atcaccaact gtgtgaagat gttgtgtaca 13080 

cacactggta caggacaggc aattactgta acaccagaag ctaacatgga ccaagagtcc . 13140 

tttggtggtg cttcatgttg tctgtattgt agatgccaca ttgaccatcc aaatcctaaa 13200 

ggattctgtg acttgaaagg taagtacgtc caaataccta ccacttgtgc taatgaccca 13260. 

gtgggtttta cacttagaaa cacagtctgt accgtctgcg gaatgtggaa aggttatggc 13320 

tgtagttgtg accaactccg cgaacccttg atgcagtctg cggatgcatc aacgttttta 13380 

aacgggtttg cggtgtaagt gcagcccgtc ttacaccgtg cggcacaggc actagtactg 13440 
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atgtcgtcta cagggctttt gatatttaca acgaaaaagt tgctggtttt gcaaagttcc 13500 

taaaaactaa ttgctgtcgc ttccaggaga aggatgagga aggcaattta ttagactett 13560 

actttgtagt taagaggcat actatgtcta actaccaaca tgaagagact atttataact ' 13620 

tggttaaaga ttgtccagcg gttgctgtcc atgacttttt caagtttaga gtagatggtg 13680 

acatggtaccacatatatca cgtcagcgtc taactaaata cacaatggct gatttagtct 13740 

atgctctacg tcattttgat gagggtaatt gtgatacatt aaaagaaata ' ctcgtcacat 13800 

acaattgctg tgatgatgat tatttcaata agaaggattg gtatgacttc gtagagaatc 13860 

ctgacatctt acgcgtatat gctaacttag gtgagcgtgt acgccaatca ttattaaaga 13920 

ctgtacaatf ctgcgatgct atgcgtgatg caggcattgt aggcgtactg acattagata 13980 

atcaggatct taatgggaac tggtacgatt tcggtgattt cgtacaagta gcaccaggct 14040 

gcggagttcc tattgtggat tcatattact cattgctgat gcccatcctc actttgacta 14100 

gggcattggc tgctgagtcc catatggatg ctgatctcgc aaaaccactt attaagtggg 14160 

atttgctgaa atatgatttt acggaagaga gactttgtct cttcgaccgt tattttaaat 14220 

attgggacca gacataccat cccaattgta ttaactgttt ggatgatagg tgtatccttc 14280 

attgtgcaaa ctttaatgtg ttattttcta ctgtgtttcc acctacaagt tttggaccac ' 14340 

tagtaagaaa aatatttgta gatggtgttc cttttgttgt ttcaactgga taccattttc . 14400 

gtgagttagg agtcgtacat aatcaggatg taaacttaca tagctcgcgt ctcagtttca 14460 

aggaactttt agtgtatgct gctgatccag ctatgcatgo agcttctggc aatttatt.gc 14520 

tagataaacg cactacatgc ttttcagtag ctgcactaac aaacaatgtt gcttttcaaa 14580 

ctgtcaaacc cggtaatttt aataaagact tttatgactt tgctgtgtct aaaggtttct 14640 

ttaaggaagg aagttctgtt gaactaaaac acttcttctt tgctcaggat ggcaacgctg 14700 

ctatcagtga ttatgactat tatcgttata atctgccaac aatgtgtgat atcagacaac 14760 

tcctattcgt agttgaagtt gttgataaat actttgattg ttacgatggt ggctgtatta 14820 

atgccaacca agtaatcgtt aacaatctgg at^aatcagc tggtttccca • tttaataaat 14880 

ggggtaaggc tagactttat tatgactcaa ■ tgagttatga ggatcaagat gcacttttcg 14940 

cgtatactaa gcgtaatgtc atccctacta taactcaaat gaatcttaag tatgccatta 15000 

gtgcaaagaa tagagctcgc accgtagctg gtgtctctat ctgtagtact atgacaaata 15060 

gacagtttca tcagaaatta ttgaagtcaa tagccgccac tagaggagct actgtggtaa 15120 

ttggaacaag caagttttac ggtggctggc ataatatgtt aaaaactgtt tacagtgatg 15180 

tagaaactcc acaccttatg ggttgggatt atccaaaatg tgacagagcc atgcctaaca 15240 ' 
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tgcttaggat aatggcctct cttgttcttg ctcgcaaaca taacacttgc tgtaacttat 
cacaccgttt ctacaggtta gctaacgagt gtgccjcaagt attaagtgag atggtcatgt 
gtggcggctc actatatgtt . aaaccaggtg gaacatcatc cggtgatgct acaactgctt 
. atgctaatag tgtctttaac atttgtcaag ctgttacagc caatgtaaat gcacttcttt 
caactgatgg taataagata gctgacaagt atgtccgcaa tctacaacac aggctctatg 
. agtgtctcta tagaaatagg gatgttgatc atgaattcgt ggatgagttt tacgcttacc 
tgcgtaaaca tttctccatg atgattcttt ctgatgatgc cgttgtgtgc tataacagta 
actatgcggc tcaaggttta gtagctagca ttaagaactt taaggcagtt ctttattatc 
aaaataatgt gttcatgtct gaggcaaaat gttggactga gactgacctt actaaaggac 
.ctcacgaatt ttgctcacag catacaatgc. tagttaaaca aggagatgat tacgtgtaco 
tgccttaccc agatccatca agaatattag gcgcaggctg ttttgtcgat gatattgtca 
aaacagatgg tacacttatg attgaaaggt tcgtgtcact ggctattgat gcttacccac 
ttacaaaaca tcctaatcag gagtatgctg atgtctttca cttgtattta caatacatta 
gaaagttaca tgatgagctt actggccaca tgttggacat gtattccgta atgctaacta 
atgataacac ctcacggtac tgggaacctg agttttatga ggctatgtac acaccacata 
cagtcttgca.ggctgtaggt gcttgtgtat tgtgcaattc acagacttca cttcgttgcg 
gtgcctgtat taggagacca ttcctatgtt gcaagtgctg ctatgaccat gtcatttbaa 
catcacacaa attagtgttg tctgttaatc cotatgtttg caatgcccca ggttgtgatg 
tcactgatgt gacacaactg tatctaggag gtatgagcta -ttattgcaag tcacataagc 
ctcccattag ttttocatta tgtgctaatg gtcaggtttt tggtttatac aaaaacacat 
gtgtaggcag tgacaatgtc actgacttca atgcgatagc aacatgtgat tggactaatg 
ctggcgatta catacttgcc aacacttgta ctgagagact oaagcttttc gcagcagaaa 
cgctcaaagc cactgaggaa acatttaagc tgtcatatgg tattgccact gtacgcgaag 
tactctctga cagagaattg catctttcat gggaggttgg aaaacctaga ccaccattga 
acagaaacta tgtctttact ggttaccgtg taactaaaaa tagtaaagta cagattggag 
agtacacctt tgaaaaaggt gactatggtg atgctgttgt gtacagaggt actacgacat 
acaagttgaa tgttggtgat tactttgtgt tgacatctca cactgtaatg ccacttagtg 
cacctactct agtgccacaa gagcactatg tgagaattac tggcttgtac ccaacactca 
acatctcaga tgagttttct agcaatgttg caaattatca aaaggtcggc atgcaaaagt 
actctacact ccaaggacca cctggtactg gtaagagtca ttttgccatc ggacttgctc 
tctattaccc atctgctcgc atagtgtata cggcatgctc tcatgcagct gttgatgccc 
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tatgtgaaaa ggcattaaaa tatttgccca tagataaatg tagtagaatc atacctgcgc 17160 

gtgcgcgcgt agagtgtttf gataaattca aagtgaattc aacactagaa cagtatgttt 17220 

. tctgcactgt aaatgcattg ccagaaacaa ctgctgacat tgtagtcttt gatgaaatct 17280 
ctatggctac taattatgac ttgagtgttg tcaatgctag acttcgtgca aaacactacg' 17340 

tctatattggcgatcctgct caattaccag ccccccgcac attgctgact aaaggcacac 17400 

tagaaccaga atattttaat tcagtgtgca gacttatgaa aacaataggt ' ccagacatgt 17460 

tccttggaac ttgtcgccgt tgtcctgctg aaattgttga cactgtgagt gctttagttt 17520 

atgacaataa gctaaaagca cacaaggata agtcagctca atgcttcaaa atgttctaca 17580 

aaggtgttat tacacatgat gtttcatctg caatcaacag acctcaaata ggcgttgtaa 17640 

gagaatttcf tacacgcaat cctgcttgga gaaaagctgt ttttatctca ccttataatt 17700 

cacagaacgc tgtagcttca ' aaaatcttag gattgcctac gcagactgtt gattcatcac 17760 

agggttctga atatgactat' gtcatattca cacaaactac tgaaacagca cactcttgta 17820 

atgtcaaccg cttcaatgtg gctatcacaa gggcaaaaat tggcattttg tgcataatgt 17880 

ctgatagaga tctttatgac aaactgcaat ttacaagtct agaaatacca cgtcgcaatg 17940 

tggctacatt acaagcagaa aatgtaactg gactttttaa ggactgtagt aagatcatta ' 18000 

ctggtcttca tcctacacag gcacctacac acctcagcgt tgatataaag ttcaagactg ■ 18060 

aaggattatg tgttgacata ccaggcatac caaaggacat gacctaccgt agactcatct . 18120 

ctatgatggg tticaaaatg ' aattaccaag tcaatggtta occtaatatg tttatcaccc 18180 

gcgaagaagc tattcgtcac gttcgtgcgt ggattggctt tgatgtagag ggctgtcatg 18240 

caactagaga tgctgtgggt actaacctac ctctccagct aggattttct acaggtgtta 18300 ' 

acttagtagc tgtaccgact ggttatgttg acactgaaaa taacacagaa ttcaccagag 18360 

ttaatgcaaa acctccacca ggtgaccagt ttaaacatct tataccactc atgtataaag 18420 

gcttgccctg gaatgtagtg cgtattaaga tagtacaaat gctcagtgat acactgaaag 18480 

gattgtcaga cagagtcgtg ttcgtccttt gggcgcatgg ctttgagctt acatcaatga 18540 

agtactttgt caagattgga cctgaaagaa cgtgttgtct gtgtgacaaa cgtgcaactt 18600 

gcttttctac ttcatcagat acttatgcct gctggaatca ttctgtgggt tttgactatg 18660 

tctataaccc atttatgatt gatgttcagp agtggggctt tacgggtaac cttcagagta 18720 

accatgacca acattgccag gtacatggaa atgcacatgt ggctagttgt gatgctatca 18780 

tgactagatg tttagcagtc catgagtgct ttgttaagcg cgttgattgg tctgttgaat 18840 

accctattat aggagatgaa ctgagggtta attctgcttg cagaaaagta caacacatgg 18900 
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ttgtgaagtc tgcattgctt gctgataagt ttccagttct tcatgacatt ggaaatccaa 18960 

aggctatcaa gtgtgtgcct caggptgaag tagaatggaa gttctacgat g.ctcagccat 19020 

gtagtgacaa agcttacaaa atagaggaac tcttctattc ttatgctaca catcacgata 19080 

. aattcactga' tggtgtttgt ttgttttgga attgtaacgt tgatcgttac. ccagccaatg 19140 

caattgtgtg taggtttgac acaagagtct tgtcaaactt gaacttacca ggctgtgatg 19200 

gtggtagttt gtatgtgaat aagcatgcat tccacactcc agctttcgat aaaagtgcat 19260 

ttactaattt aaagcaattg cctttctttt actattctga .tagtccttgt gagtctcatg 19320 

gcaaacaagt agtgtcggat attgattatg ttccactcaa atctgctacg tgtattacac 19380 

gatgcaattt aggtggtgct gtttgcagac accatgcaaa tgagtaccga cagtacttgg 19440 

atgcatataa tatgatgatt tctgctggat ttagcctatg gatttacaaa caatttgata 19500 

cttataacct gtggaataca tttaccaggt tacagagttt agaaaatgtg gcttataatg 195.60 

ttgttaataaaggacacttt gatggacacg ccggcgaagc acctgtttcc atcattaata 19620 

atgctgttta cacaaaggta gatggtattg atgtggagat ctttgaaaat aagacaacac 19680 
ttcctgttaa tgttgoattt gagctttggg ctaagcgtaa cattaaacca gtgccagaga ■ 19740 

ttaagatact caataatttg ggtgttgata tcgctgctaa tactgtaatc tgggactaca 19800 

aaagagaagc -cccagcacat gtatctacaa taggtgtctg cacaatgact gacattgcca 19860 

agaaacctac tgagagtgct tgttcttcac ttactgtctt gtttgatggt agagtggaag 19920 

gacaggtaga cctttttaga aacgcccgta atggtgtttt aataacagaa ggttcagtca 19980 

aaggtctaac accttcaaag ggaccagcac aagctagcgt- caatggagtc acattaattg 20040 

gagaatcagt aaaaacacag tttaact^t ttaagaaagt agacggcatt attcaacagt 20100 

tgcctgaaac ctactttact cagagcagag acttagagga ttttaagccc agatcacaaa .20160 

tggaaactga ctttctcgag ctcgctatgg atgaattcat acagcgatat aagctcgagg 20220 

gctatgcctt cgaacacatc gtttatggag ' atttcagtca tggacaactt ggcggtcttc 20280 

■ 

atttaatgat aggcttagcc aagcgctcac aagattcacc acttaaatta gaggatttta 20340 

tccotatgga cagcacagtg aaaaattact tcataacaga tgcgcaaaca ggttcatcaa 20400 

aatgtgtgtg ttctgtgatt gatcttttac ttgatgactt tgtcgagata ataaagtcac 204 60 

aagatttgtc agtgatttca aaagtggtca aggttacaat tgactatgct gaaatttcat 20520 

tcatgctttg gtgtaaggat ggacatgttg aaaccttcta cccaaaacta caagcaagtc 20580 

aagcgtggca accaggtgtt gcgatgccta acttgtacaa gatgcaaaga atgcttcttg 20640 

aaaagtgtga ccttcagaat tatggtgaaa atgctgttat accaaaagga ataatgatga 207 00 

atgtcgcaaa gtatactcaa ctgtgtcaat acttaaatac acttacttta gctgtaccct 207 60 
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. acaacatgag agttattcac tttggtacta 'cie*r^-r,=,4-„= ' 

, ggtgctg gctctgataa- aggagttgca ccaggtacag 20820 

ctgtgctcag acaatggttg ccaactggca cactacti-fH- ™=«.4- 

ygca cactacttgt cgattcagat cttaatgact 20880 

tcgtctccga cgcagattct actttaattg gagactgtgc aaeani™*- =, 

y=»-<-ytgc aacagtacat acggctaata 20940 

aatgggacct tattattagc gata.tgtatg accctaaaar 4. ^ 

y 9 accc taggac caaacatgtg acaaaagaga 21000 

atgactctaa-agaagggttt ttcacttatc tgtataaatt 

cgcgcggatt tataaagcaa aaactagccc 21060 

t gg gt g gttc tatagctox. aagataacag ..cattcttg g a atg ct g ac =tttac.a g c 2U2 0 

ttat ggg oca tttctc,t gg t gg ac,gctt ttgtt.caaa tgtaaatgca tcatcatcag 2ll 80 

aagcttttt aattggg gc t aactatctt, g caa g cc gaa ggaacaaatt g at gg ctata 2124 b 

==.t g c.t g c taactacact ttct ggagga acacaaatcc tatccgttg tcttcctatt 2l 300 

cactctttg. cat g a g caaa tttcctctta aattaagagg »actg= tgt a. atgtptctta 213 60 

. aggagaatca aatca'atgat atqatttatt nf-^-hh^ ~ 

1 igatttatt ctcttctoga aaaa gg tagg cttatcatta 2 14 20 

gagaaaacaa c agag tt g t g ^ttcaagtg atattcttgt t.acaactaa acgaacatgt 2 1<80 

ttattttctt attatttctt actctccta gt ggtagtg a cttg.cgg tgcac.ctt 2 «.o 

ttgatgatgt tcaagctcct aattaccte aacatacttc at=ta t gag g ggggtttact 216 00 

atcctgatga aatttttag, tcag.cctc ttt a ttta.c tcaggattta tttcttccat ' 21 660 

tttattct.a tgttacaggg ttt c atao t a ttaatcatac g tttggcaa= =ct g tcatac 21720 
=tttt aag g. tggtatttat tttgctgcca cagagaaatc aaatgttgtc c gtggttggg , 21780 

tttttggttc taccatga.c aacaagtcac agtcggtgat tattattaac aattctacta 21 840 

at g tt g ttat ac g . g catgt aactttga.t tgtgtgaca. ccctttcttt gctgtttcta 219 00 

aacccat g gg tacacgaca ct.ct.tg. tattcgataa tgcatttaat tgc.ctttc g 21960 

agtacatatc tgatgccttt tcgcttcratg tttcagaaaa gtca gg taat tttaaacact 22020 

t.cg.g. g tt tgtgtttaaa aataa.gatg g gt ttctcta tgtttataag ggctatcaac 22080 

ctatagatgt agttcgtgat ctaccttctg g ttttaaca= tt tg „ac=t atttttaagc m ,tf 

tgcctcttgg tattaacatt acaaatttta a^c^t.^ 

Ctta gagccattct tacagccttt tcacctgctc 2220O 

aagacatttg gggcacgtca gctgcagcct attttgttgg . ctatttaaag cc.ot.ct ' 22260 

ttatgctoaa gt atgatgaa aatggtacaa toao, g atg= tgttgattgt totcaaatc 22320 

oaott g ct g , actca.,t g = totgtta.ga g ottt g , g ,t t g a=aa. g ga attt.oc.ga 223 80 
octotaattt c. ggg tt g tt ocoto, gg . g , tgttgtgag attccctaat attacaaact 

tgtgtccttt tggagaggtt tttaa[gcta ctaaattcco ttctgt=tat gcatgggaga 225oq 

g .aaaa aa .t ttct.att g t gttgotg.tt actot gtg ot ctaoaaotoa aoattttttt 225 60 
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paacctttaa gtgctatggc . gtttctgcca . ctaagttgaa tgatctttgc ttctccaatg 22620 
tctatgcaga ttcttttgta 'gtcaagggag atgatgtaag acaaatagcg ccaggacaaa .22680 
ctggtgttat tgctgattat aattataaat tgccagatga tttcatgggt tgtgtccttg -22740 
cttggaatac taggaacatt gatgctactt caactggtaa ttataattat aaatataggf 22800 
atcttagaca tggcaagctt aggccctttg agagagacat atotaatgtg. cctttctcbc 22860 
ctgatggcaa accttgcacc ccacctgctc ttaattgtta ttggccatta- aatgattatg 22920 
gttttt.cc cactactggc attggctacc aaccttacag agttgtagta ctttcttttg . 22980 
aacttttaaa tgcaccggcc acggtttgtg gaccaaaatt atccactgac cttattaaga 2304.0 
accagtgtgt caattttaat tttaatggac tcactggtac tggtgtgtta actccttctt 23100 
caaagagatt tcaaccattt caacaatttg gccgtgatgt ttctgatttc actgattccg 231.60 
ttcgagatcc taaaacatct gaaatattag acatttcacc ttgcgctttt gggggtgtaa 23220 
gtgtaattac acctggaaca aatgcttcat ctgaagttgc tgttctatat caagatgtta 23280 
actgcactga tgtttctaca gcaattcatg cagatcaact cacaccagct tggcgcatat 23340 
•attctactgg aaacaatgta ttccagactc aagcaggctg tcttatagga gctgagcatg' 234 00 
tcgacacttc ttatgagtgc gacattccta ttggagctgg catttgtgct agttaccata '23460 
cagtttcttt attacgtagt actagccaaa aatctattgt ggcttatact atgtctttag 23520 
gtgctgatag ttoaattgct tactctaata acaccattgc tatacctact aacttttcaa 23580 
ttagcattac tacagaagta atgcctgttt ctatggotaa aacctccgta gattgtaata '. 23640 
tgtacatctg cggagattct actgaatgtg ctaatttgct tctccaatat ggtagctttt 23700 
gcacacaact aaatcgtgca ctctcaggta ttgctgctga acaggatcgc aacacacgtg 23760 • 
aagtgttcgc tcaagtcaaa caaatgtaca aaaccccaac tttgaaatat tttggtggtt 23820 
ttaatttttc acaaatatta cctgadcctc taaagccaac taagaggtct tttattgagg -23880 
acttgctctt taataaggtg acactcgctg atgctggctt catgaagcaa tatggcgaat 23940 
gcctaggtga tattaatgct agagatctca tttgtgcgca gaagttcaat ggacttacag 24000 
tgttgccacc tctgctcact gatgatatga ttgctgccta cactgctgct ctagttagtg .24060 
gtactgccac tgctggatgg acatttggtg ctggcgctgc tcttcaaata ccttttgcta 24120 
tgcaaatggc atataggttc aatggcattg gagttaccca aaatgttctc tatgagaacc .24180 
aaaaacaaat cgccaaccaa tttaacaagg cgattagtca aattcaagaa tcacttacaa 24240 
caacatcaac tgcattgggc aagctgcaag acgttgttaa ccagaatgct caagcattaa 24300 
acacacttgt taaacaactt agctctaatt ttggtgcaat ttcaagtgtg ctaaatgata 24360 
tcctttcgcg acttgataaa gtcgaggcgg aggtacaaat tgacaggtta attacaggca 24420 
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gacttcaaag ccttcaaacc tatgtaacac aacaactaat cagggctgct gaaatcaggg 24480 

cttctgctaa tcttgctgct actaaaatgt ctgagtgtgt tcttggacaa tcaaaaagag 24540 

ttgacttttg tggaaagggc taccacctta tgtccttccc acaagcagcc ccgcatggtg 24600 

ttgtcttcct acatgtcacg tatgtgccat cccagg aga g gaacttcacc acagcgccag 24660 

caatttgtca tgaaggcaaa gcatacttcc ctcgtgaagg tgtttttgtg tttaatggca 24720 

cttcttggtt tattacacag aggaacttct tttctccaca aataattact acagacaata 24780 

catttgtctc aggaaattgt gatgtcgtta ttggcatcat taacaacaca gtttatgatc 24840 

ctctgcaacc tgagcttgac tcattcaaag aagagctgga caagtacttc aaaaatcata 24900 

catca^caga tgttgatctt ggcgacattt caggcattaa cgcttctgtc gtcaacattc 24960 

aaaaagaaat tgaccgcctc aatgaggtcg- ctaaaaattt aaatgaatca ctcattgacc . 25020 

ttcaagaatt gggaaaatat gagcaatata ttaaatggcc ttggtatgtt. tggctcggct 25080 

tcattgctgg actaattgcc atcgtcatgg ttacaatctt gctttgttgc atgactagtt 25140 

gttgcagttg cctcaagggt gcatgctctt gtggttcttg ' ctgcaagttt gatgaggatg 25200 

actctgagcc agttctcaag ggtgtcaaat tacattacac ataaacgaac ttatggattt 25260 

gtttatgaga ttttttactc ttagatcaat tactgcacag ccagtaaaaa ttgacaatgc 25320 

ttctcctgca agtactgttc atgctacagc aacgataccg ' ctacaagcct cactcccttt 25380 

cggatggctt gttattggcg ttgcatttct tgctgttttt cagagcgcta ccaaaataat 25440 

tgcgctcaat aaaagatggc agctagccct ttataagggc ttccagttca tttgcaattt 25500 

actgctgcta tttgttacca tctattcaca tcttttgctt gtcgctgcag gtatggaggc 25560 

gcaatttttg tacctctatg ccttgatata ttttctacaa tgcatcaacg catgtagaat 25620 

tattatgaga tgttggcttt gttggaagtg caaatccaag aacccattac tttatgatgc 25680 

caactacttt gtttgctggc acacacataa. ctatgactac tgtataccat ataacagtgt 25740 

cacagataca attgtcgtta ctgaaggtga cggcatttca ac.ccaaaac tcaaagaaga 25800 

ctaccaaatt ggtggttatt ctgaggatag goactcaggt gttaaagact atgtegttgt 25860 

acatggctat ttcaccgaag tttactacca gcttgagtct acacaaatta ctacagacac 25920 

tggtattgaa aatgctacat tcttcatctt taacaagctt gttaaagacc caccgaatgt 25980 

gcaaatacac acaatcgacg gctcttcagg agttgctaat ccagcaatgg atccaattta 26040 

tgatgagccg acgacgacta ctagcgtgcc tttgtaagca caagaaagtg agtacgaact 26100 

tatgtactca ttcgtttcgg aagaaacagg tacgttaata gttaatagcg tacttctttt 26160 

tcttgctttc gtggtattct tgctagtcac actagccatc cttactgcgc ttcgattgtg 26220 
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tgcgtactgc tgcaatattg- ttaacgtgag. tttagtaaaa ccaacggttt acgtctactc 26280 

> • ■ 

gcgtgttaaa aatctgaact 'cttctgaagg agttcctgat cttctggtct aaacgaacta 26340 

actattatta ttattctgtt tggaacttta acattgctta tcatggoaga caacggtact '26400 

attaccgttg aggagcttaa acaactcctg gaacaatgga acctagtaat aggtttccta' 264 60 

ttcctagcct ggattatgtt actacaattt gcctattcta atcggaacag gtttttgtac 26520 

ataataaagc ttgttttcct ctggctcttg tggccagtaa cacttgcttg- ttttgtgctt 26580 

gctgctgtct acagaattaa ttgggtgact ggcgggattg cgattgcaat ggcttgtatt 26640 

gtaggcttga tgtggcttag ctacttcgtt gcttccttca ggctgtttgc tcgtacccgc 26100 

tcaatgtggf cattcaaccc agaaacaaac attcttctca atgtgcctct ccgggggaca 26760 

. attgtgacca gaccgctcat ggaaagtgaa cttgtfcattg . gtgctgtgat cattcgtggt 26820 

cacttgcgaa tggccggaca ctccctaggg cgctgtgaca ttaaggacct gccaaaagag 26880 

atcactgtgg ctacatcacg aacgctttct tattacaaat taggagcgtc gcagcgtgta 26940 

• ggcactgatt caggttttgc tgcatacaac cgctaccgta ttggaaacta taaattaaat 27000 

acagaccacg ccggtagcaa cgacaatatt gctttgctag tacagtaagt gacaacagat 27060 

gtttcatctt gttgacttcc aggttacaat agoagagata ttgattatca ttatgaggac '27120 

tttca^ggatt gctatttgga atcttgacgt tataataagt tcaatagtga gacaattatt 27180 

taagcctcta actaagaaga attattcgga gttagatgat gaagaaccta tggagttaga 27240 

ttatccataa aacgaacatg aaaattattc tcttcctgac attgattgta tttacatctt -27300 

gcgagctata tcactatcag gagtgtgtta gaggtacgac tgtactacta aaagaacctt 27360 

gcccatcagg aacatacgag. ggcaattcac catttcaccc tcttgctgac aataaatttg 27420 

cactaacttg cactagcaca cactttgctt ttgcttgtgc tgacggtact cgacatacct 27480 

atcagctgcg tgcaagatca gtttcaccaa aacttttcat cagacaagag gaggttcaac -27540 

■ 

aagagctcta. ctcgccactt tttctcattg ttgctgctct agtattttta atactttgct 27600 

tcaccattaa gagaaagaca gaatgaatga gctcacttta attgacttct atttgtgctt 27660 

tttagccttt ctgctattcc ttgttttaat aatgcttatt atattttggt tttcactcga .27720 

aatccaggat ctagaagaac cttgtaccaa agtctaaacg aacatgaaac ttctcattgt 27780 

tttgacttgt atttctctat gcagttgcat atgcactgta gtacagcgct gtgcatctaa .27840 

taaacctcat gtgcttgaag atccttgtaa ggtacaacac taggggtaat acttatagca 27900 

ctgcttggct ttgtgctcta ggaaaggttt taccttttca tagatggcac actatggttc 27960 

aaacatgcac acctaatgtt actatcaact gtcaagatcc agctggtggt gcgcttatag 28020 

ctaggtgttg gtaccttcat gaaggtcacc aaactgctgc atttagagac gtacttgttg 28080 
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ttttaaataa acgaacaaat taaaatgtct gataatggac cccaatcaaa ccaacgtagt 28140 

gccccccgca ttacatttgg tggacccaca gattcaactg acaataacca gaatggagga 28200 

cgcaatgggg.caaggccaaaacagcgccga ccccaaggtt tacccaataa tactgcgtct 28260 

tggttcacag ctctcactca gcatggcaag gaggaactta gattccctcg aggccagggc 28320 

gttccaatca acaccaatag tggtccagat gaccaaattg gctactaccg aagagctacc 28380 

cgacgagttc gtggtggtga cggcaaaatg aaagagctca gccccagatg gtacttctat 28440 

tacctaggaa ctggcccaga agcttcactt ccctacggcg ctaacaaaga aggcatcgta 28500 

tgggttgcaa ctgagggagc cttgaataca cccaaagacc acattggcac ccgcaatcct 28560 

aataacaatg ctgccaccgt gctacaactt cctcaaggaa caacattgcc aaaaggcttc 28620 

tacgcagagg gaagcagagg cggcagtcaa gcctcttctc gctcctcatc acgtagtcgc 2868.0 

ggtaattcaa. gaaattcaac tcctggcagc agtaggggaa attctcctgc tcgaatggct . 28740 

agcggaggtg gtgaaactgc -cctcgcgcta ttgctgctag acagattgaa ccagcttgag 28800 

agcaaagttt ctggtaaagg ccaacaacaa caaggccaaa ctgtcactaa gaaatctgct 28860 

gctgaggcatctaaaaagcc tcgccaaaaa cgtactgcca caaaacagta caacgtcact ' 28920 

caagcatttg ggagacgtgg tccagaacaa acccaaggaa atttcgggga ccaagaccta 28980 

atcagacaag gaactgatta caaacattgg icgcaaattg caoaatttgc tccaagtgcc 29040 

tctgcattct ttggaatgtc acgcattggc atggaagtca caccttcggg aacatggotg 29100 

acttatcatg gagccattaa attggatgac aaagatccac aattcaaaga caacgtcata 29160 

itgctgaaca agcacattga cgcatacaaa . acattcccac caacagagcc taaaaaggac 29220 

aaaaagaaaa agactgatga agctcagcct ttgccgcaga gacaaaagaa gcagcccact 29280 

gtgactcttc ttcctgcggc tgacatggat gatttctcoa gacaacttca aaattccatg 29340 

agtggagctt ctgctgattc aactcaggca. taaacactca tgatgaccac acaaggcaga 29400 

tgggctatgt aaacgttttc gcaattccgt ttacgataca tagtctactc ttgtgcagaa 29460 

tgaattctcg .taactaaaca gcacaagtag gtttagttaa ctttaatctc acatagcaat 29520 

ctttaatcaa tgtgtaacat tagggaggac ttgaaagagc caccacattt tcatcgaggc 29580 

cacgcggagt acgatcgagg gtacagtgaa taatgctagg gagagctgcc tatatggaag 29640 

agccctaatg tgtaaaatta attttagtag tgctatcccc atgtgatttt aatagcttct 29700 
taggagaatg acaaaaaaaa aaaaaaaaaa aaaaaa 
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<210> 3 
<211> 26 
<212> DNA 
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<213> Severe acute respiratory syndrome virus 
<400> 3 

tctctaaacg aactttaaaa' tctgtg 



<210> 4 
<211>' 16 

<2l2> DNA , 

<213> Severe acute respiratory syndrome virus 
<400> 4 

caactaaacg aacatg 

- 

<210> 5 
<211> 18 - 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 5 

cacataaacg aacttatg 

* 

<210> ' 6 
<211> 16 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<4 00> 6 

tgagtacgaa cttatg 

• 

<210> 7 
<211> 18 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 7 

ggtctaaacg aactaact 



<210> 8 

<211> 11 

<212> DNA 

<213> Severe acute respiratory syndrome virus 

<400> 8 
aactataaat t 



<210> 9 
<211> 17 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 9 

tccataaaac gaacatg 



<210> 10 
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<211> 24 

<212> DNA- * 

<213> Severe acute respiratory syndrome virus . 

<400> 10 

tgctctagta -tttttaatac * tttg 



24 



<210>- 11 • 

<211> 16 

<212> DNA 

<213> Severe acute respiratory syndrome virus 

<400> 11 
agtctaaacg aacatg 

» 

■ <210> 12 , ' 

<211> 15 
<212> DNA 

<213> Severe acute respiratory syndrome virus 

<400> 12 • 
ctaataaacc tcatg 

<210> 13 - 
<211> 24 
<212> DNA 

<213> Severe acute respiratory syndrome virus . 
<400> 13 

taaataaacg aacaaattaa aatg 

<210> 14 

<211> 20 

<212> PRT 

<213> Severe acute respiratory syndrome virus 

* 

<400> 14 

Lys Thr Phe Pro Pro Thr Glu Pro Lys Lys Asp Lys Lys Lys Lys Thr 

5 .10 1C 
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15 
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15 



Asp Glu Ala Gin 

20" ' ' 

<210> 15 
<211> 29751 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 15 

atattaggtt tttacctacc caggaaaagc caaccaacct cgatctcttg tagatctgtt 60 
ctctaaacga actttaaaat ctgtgtagct gtcgctcggc tgcatgccta gtgcacctac 120 
gcagtataaa caataataaa ttttactgtc gttgacaaga aacgagtaac tcgtccctct 180 
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tctgcagact gcttacggtt tcgtccgtgt tgcagtcgat catcagcata cctaggtttc 
• gtccgggtgt gaccgaaagg taagatggag agccttgttc ttggtgtcaa cgagaaaaca 
cacgtccaac. .tcagtttgco tgtcctt^ag gttagagacg tgctagtgcg tggcttcggg 
gactctgtgg aagaggccct atcgga ggca cgtgaacacc tcaaaaatgg cacttgtggt 
ctagtagagc tggaaaaagg cgtactgccc cagcttgaac agccctatgt gttcattaaa 
cgttctgatg ccttaagca. caatcacggc cacaaggtcg ttgagctggt tgcagaaatg 
gacggcattc agtacggtcg tagcggtata acactgggag tactcgtgcc acatgtgggc 
gaaaccccaa ttgcat.cc, caatgttctt cttcgtaaga acggtaataa gggagccggt 
ggtcatagct atggcatcga tetaaagtct tatgacttag gtgacgagct tggcactgat 
• cccattgaag attatgaaca aaactggaac actaagcatg gcagtggtgc actccgtgaa 
ctcactcgtg. agctcaatgg aggtgcagtc actcgctatg tcgacaacaa tttctgtggc 
ccagatgggt accctcttga ttgcatcaaa gattttctcg cacgcgcggg caagtcaatg 
tgcactcttt ccgaacaact tgattacatc gagtcgaaga gag gtg t c ta ctgctgccgt 
gaccatgagc atgaaattgc ctggttcact gagcgctctg a.taagagcta cga g cacca g ' 
acacccttcg aaattaagag tgccaagaaa tttgacactt tcaaag ggg a at g cccaa ag 
tttgtgttto ctcttaactc aaaagtcaaa gtcattcaac cacgtgttga aaagaaaaag- 
actgagggtt tcatgg ggcg tatacgctct gtgtaccctg ttgcatctcc aca ggagtg t 
aacaatatgc acttgtctac ctt g atgaa, tgtaatcatt gcgatgaag* ttcat gg ca g 
ac g t gcg act ttctgaaagc Cacttgtgaa cattgtggea ctgaaaattt a g ttatt g aa • 
ggacctacta catgtgggta cctacctact aatgctgtag tgaaaatgU atgtcctgcc 
t g tcaa g acc ca gag att gg acctgagcat agtgttgcag attatcacaa ccactcaaac 
attgaaactc gactccgcaa gggaggta gg . acta g at g tt tt gg a ggctg tgtgtttgcc 
tatgttggct gctataataa gcgtgcctac tgggttcctc gtgctagtgc tgatatt gg c 
tcaggccata ctggcattac tggtgacaat gtggagacct tgaatgagga tctccttgag 
atactgagtc gtgaacgtgt taacattaac attgtt ggcg attttcattt gaatgaagag 
gttgccatca ttttggcatc tttctctgct tctacaagtg cctttattga cactataaag " 
agtcttgatt acaagtcttt caaaaccatt gttgagtcct gcggtaacta taaagttacc 
aa ggg aaa g c ccgtaaaagg tgcttggaac attggacaac agagatcagt tttaacacca 
ctgtgtggtt ttccctcaca ggctg ct gg t gtt.tcg.t- caatttttgc gcgcacactt 
gatgcagcaa accactcaat tcctgatttg caaagagcag ctgtcaccat acttgatggt 
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atttctgaac agtcattacg tcttgtcgac gccatggttt atacttcaga cctgctcacc 
aacagtgtca ttattatggc atatgtaact ggtggtcttg tacaacagac ttctcagtgg 
ttgtctaatc ttttgggcac tactgttgaa aaactcaggc ctatctttga atggattgag ■ 2160 
gcgaaactta gtgcaggagt tgaatttctc aaggatgctt gggagattct caaatttctc 
attacaggtg tttttgacat cgtcaagggt caaatacagg ttgcttcaga. taacatcaag 
gattgtgtaa aatgcttcat tgatgttgtt aacaaggcac tcgaaatgtg cattgatcaa 
gtcactatcg ctggcgcaaa gttgcgatca ctcaacttag gtgaagtctt catcgctcaa 
agcaagggac tttaccgtca gtgtatacgt ggcaaggagc agctgcaact actcatgcct 
cttaaggcac caaaagaagt aacctttctt gaaggtgatt cacatgacac agtacttacc 
' . tctgaggagg ttgttctcaa gaacggtgaa ctcgaagcac tcgagacgcc cgttgatagc 
ttcacaaatg gagctatcgt tggcacacca gtctgtgtaa atggcctcat gctcttagag 
attaaggaca aagaacaata ctgcgcattg tctcctggtt tactggctac aaacaatgtc 
tttcgcttaa aagggg gtgc accaattaaa ggtgtaacct ttggagaaga tactgtttgg 
-gaagttcaag gttacaagaa tgtgagaafcc acatttgagc ttgatgaacg tgttgacaaa 
gtgcttaatg aaaagtgctc tgtctacact gttgaatscg gtaccgaagt tactgagttt 
. gcatgtgttg tagcagaggc tgttgtgaag actttacaac cagtttctga tctccttacc 
aacatgggta ttgatcttga tgagtggagt gtagctacat tctacttatt tgatgatgct 
ggtgaagaaa acttttcatc acgtatgtat tgttcctttt accct.caga tgaggaagaa ' 
gaggacgatg cagagtgtga ggaagaagaa attgatgaaa cctgtgaaca tgagtacggt 
acagaggatg attatcaagg tctccctctg gaatttggtg cctcagctga aacagttcga 
gttgaggaag aagaagagga agactggctg gatgatacta ctgagcaatc agagattgag. 
ccagaaccag aacctacacc tgaagaacca gttaatcagt ttactggtta tttaaaactt 
actgacaatg ttgccattaa atgtgttgac atcgttaagg aggcacaaag tgctaatcct 
atggtgattg taaatgctgc taacatacac ctgaaacatg gtggtggtgt agcaggtgca 
ctcaacaagg caaccaatgg tgccatgcaa aaggagagtg atgattacat taagctaaat 
ggccctctta cagtagg agg gtcttgtttg ctttctggac ataatcttgc taagaagtgt 
ctgcatgttg ttggacctaa cctaaatgca ggtgaggaca tccagcttct taaggcagca 
tatgaaaatt tcaattcaca ggacatctta cttgcaccat tgttgtcagc aggcatattt 
ggtgctaaac cacttcagtc tttacaagtg tgcgtgcaga cggttcgtac acaggtttat 
attgcagtca atgacaaagc tctttatgag caggttgtca tggattatct tgataacctg 
aagcctagag tggaagcacc taaacaagag gagccaccaa acacagaaga ttccaaaact 
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gaggagaaat, ctgtcgtaca gaagcctgtc gatgtgaagc caaaaattaa ggcctgcatt 
gatgaggtta ccacaacact ggaagaaact aagtttctta ccaataagtt actcttgttt 
gctgatatca..atggtaagctttaccatgat tctcagaaca tgcttagagg tgaagatatg 
' tctttccttg agaaggatgc accttacatg gtaggtgatg ttatcactag tggtgatatc 
acttgtgttg taataccctc caaaaaggct ggtggcacta ctgagatgct ctcaagagct 
ttgaagaaag tgccagttga tgagtatata accacgtacc ctggacaagg atgtgctggt 
tatacacttg aggaagctaa gactgctctt aagaaatgca aatctgcatt ttatgtacta 
ccttcagaag cacctaatgc taaggaagag attctaggaa ctgtatcctg gaatttgaga 
gaaatgcttg ctcatgctga agagacaaga aaattaatgc ctatatgcat ggatgttaga 
gccataatgg caaccatcca abgtaagtat aaaggaatta aaattcaaga gggcatcgtt 
gactatggtg. tccgattctt cttttatact agtaaagagc ctgtagcttc tattattacg 
aagctgaact ctctaaatga gccgcttgtc acaatgccaa ttggttatgt gacacatggt 
tttaatcttg aagaggctgc gcgctgtatg cgttctctta aagctcctgc cgtagtgtca 
gtatcatcac cagatgctgt tactacatat aatggatacc tcacttcgtc atcaaagaca 
tctgaggagc actttgtaga aacagtttct ttggctggct. cttacagaga ttggtcctat 
to.ggac.gc gtacagagtt aggtgttgaa tttcttaagc gtggtgacaa aattgtgtac 
cacactctgg agagccccgt cgagtttcat cttgacggtg aggttctttc acttgacaaa 
ctaaagagtc tcttatccct gcgggaggtt aagactataa aagtgttcac aactgtggac 
aacactaatc tccacacaca gcttgtggat atgtctatga catatggaca gcagtttggt 
ccaacatact tggatggtgc tgatgttaca aaaattaaac ctcatgtaaa tcatgagggt 
aagactttct ttgtactacc tagtgatgac acactacgta gtgaagcttt cgagtactac 
catactcttg- atgagagttt tcttggtagg. tacatgtctg ctttaaacca cacaaagaaa 
tggaaatttc ctcaagttgg tggtttaact tcaattaaat gggctgataa caattgttat 
ttgtctagtg ttttattagc acttcaacag cttgaagtca aattcaatgc accagcactt 
caagaggctt attatagagc ccgtgctggt gatgctgcta acttttgtgc actcatactc 
gcttacagta ataaaactgt tggcgagctt ggtgatgtca gagaaactat gacccatctt 
ctacagcatg ctaatttgga atctgcaaag cgagttctta atgtggtgtg taaacattgt" 
ggtcagaaaa ctactacctt aacgggtgta gaagctgtga tgtatatggg tactctatct 
tatgataatc ttaagacagg tgtttccatt ccatgtgtgt gtggtcgtga tgctacacaa 
tatctagtac aacaagagtc ttcttttgtt atgatgtctg caccacctgc tgagtataaa 
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ttacagcaag gtacattctt -atgtgcgaat .gagtacactg gtaactatca gtgtggtcat 
tacactcata taactgctaa ggagaccctc tatcgtattg acggagctca ccttacaaag ■ 5760 
atgtcagagt acaaaggacc agtgactgat gttttctaca aggaaacatc ttacactaca 
. accatcaagc ctgtgtcgta taaactcgat ggagttactt acacagagat 

ttggatgggt attataaaaa ggataatgct tactatacag agcagcctat agaccttgta 
ccaactcaac cattaccaaa tgcgagtttt gataatttca aactcacatg ttctaacaca 
aaatttgctg atgatttaaa tcaaatgaca ggcttcacaa agceagcttc acgagagcta 
tctgtcacat tcttcccaga cttgaatggc gatgtagtgg ctattgacta tagacactat 
. tcagcgagtt tcaagaaagg tgctaaatta ctgcataagc caattgtttg gcacattaac 
' . caggctacaa ccaagacaac gttcaaacca aacacttggt gtttacgttg tctttggagt 
acaaagccag tagatacttc aaattcattt gaagttctgg cagtagaaga cacacaagga " 
atggacaatc ttgcttgtga aagtcaacaa cccacctctg aagaagtagt ggaaaatcct 
• ■ accatacaga aggaagtcat agagtgtgac gtgaaaacta ccgaagttgtl aggcaatgtc 
atacttaaac catcagatga aggtgttaaa gtaacacaag agttaggtca tgaggatctt ' 
atggctgctt atgtggaaaa cacaagcatt accattaaga aacctaatga gctttcacta ■ 6540 
gccttaggtt taaaaacaat tgccactcat ggtattgctg caattaatag tgttccttgg 
agtaaaattt tggcttatgt caaaccattc ttaggacaag cagcaattac aacatcaaat 
tgcgctaaga gattagcaca acgtgtgttt aacaattata tgccttatgt gtttacatta ' . 6720 
ttgttccaat tgtgtacttt tactaaaagt accaattcta gaattagagc ttcactacct 
acaactattg ctaaaaatag tgttaagagt gttgctaaat tatgtttgga tgccggcatt 
aattatgtga agtcacccaa attttctaaa ttgttcacaa tcgctatgtg gctattgttg 
ttaagtattt gpttaggttc. tctaatctgt gtaactgctg cttttggtgt actcttatct . 6960 
aattttggtg ctccttctta ttgtaatggc gttagagaat tgtatcttaa ttcgtctaac 
gttactacta tggatttctg tgaaggttct tttccttgca gcatttgttt aagtggatta 
gactcccttg attcttatcc agctcttgaa accattcagg tgacgatttc atcgtacaag . 7140 
• ctagacttga caattttagg tctggccgct gagtgggttt tggcatatat gttgttcaca 7200 
aaattctttt atttattagg tctttcagct ataatgcagg tgttctttgg ctattttgct . 7260 
agtcatttca tcagcaattc ttggctcatg tggtttatca tt.gt.ttgt acaaatggca 
cccgtttctg caatggttag gatgtacatc ttctttgctt ctttctacta catatggaag 
agctatgttc atatcatgga tggttgcacc tcttcgactt gcatgatgtg ctataagcgc 
aatcgtgcca cacgcgttga gtgtacaact attgttaatg gcatgaagag atctttctat 
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gtctatgcaa atggaggccg tggcttctgc aagactcaca attggaattg tctcaattgt 
gacacatttt gcactggtag tacattcatf agtgatgaag ttgctcgtga tttgtcactc 
cagtttaaaa. -gaccaatcaa ' ccctactgac cagtcatcgt atattgttga tagtgttgct 
gtgaaaaatg gcgcgcttca octctacttt gacaaggctg gtcaaaagac ctatgagaga 
catccgctct cccattttgt caatttagac aatttgagag ctaacaacac taaaggttca 
ctgcctatta atgtcatagt ttttgatggc aagtccaaat gcgacgagtc tgcttctaag 
tctgcttctg tgtactacag tcagctgatg tgccaaccta ttctgttgct tgaccaagct 
cttgtatcag acgttggaga tagtactgaa gtttccgtta agatgtttga tgcttatgtc 
gacacctttt cagcaacttt tagtgttcct atggaaaaac ttaaggcact tgttgotaca 
gctcacagcg agttagcaaa gggtgtagcf ' ttagatggtg tcctttctac attcgtgtca 
gctgcccgac aaggtgttgt tgataccgat gttgacacaa aggatgttat tgaatgtctc 
aaactttcac atcactctga cttagaagtg acaggtgaca gttgtaacaa tttcatgctc 
acctataata aggttgaaaa catgacgccc agagatcttg gcgcatgtat tgactgtaat 
gcaaggcata tcaatgccca agtagcaaaa agtcacaatg tttcactcat "ctggaatgta 
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tgaacagjctg cgtaaacaaa ttcgtagtgc tgccaagaag 8400 
aacttgtgct acaactagac aggttgtcaa tgtcataact '■ 8460 
tggtaagatt gttagtactt gttttaaact tatgcttaag 
tgctgcattg gtttgttata tcgttatgcc agtacataca 
cacaaatgaa atcattggtt acaaagccat tcaggatggt 
tactgatgat tgttttgcaa ataaacatgc tggttttgac 



aaagactaca tgtctttatc 
aacaacatac cttttagact 
actaaaatct cactcaaggg 
gccacattat tgtgcgttct 
ttgtcaatcc atgatggtta 
gtcactcgtg acatcatttc 
gcatggttta gccagcgtgg tggttcatac aaaaatgaca aaagc.tgccc tgtagtagct 
gctatcatta caagagagat tggtttcata gtgcctggct taccgggtac tgtgctgaga 
gcaatcaatg gtgacttctt gcattttcta cctcgtgttt ttagtgctgt tggcaacatt 
tgctacacac cttccaaact cattgagtat agtgattttg ctacctctgc ttgcgttctt 
gctgctgagt gtacaatttt ta.gg.fgct atgggcaaac ctgtgccata ttgttatgac 
actaatttgc tagagggttc tatttcttat agtgagcttc gtccagacac tcgttatgtg 
cttatggatg gttccatcat acagtttcct aacacttacc tggagggttc tgttagagta 
gtaacaactt ttgatgctga gtactgtaga catggtacat gcgaaaggtc agaagtaggt 
atttgcctat ctaccagtgg tagatgggtt cttaataatg agcattacag agctctatca 
ggagttttct gtggtgttga tgcgatgaat ctcatagcta acatctttac tcctcttgtg 
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caacctgtgg gtgctttaga tgtgtctgct .tcagtagtgg otggtggtat tattgccata 9360 

ttggtgactt gtgctgccta /ctactttatg aaattcagac gtgtttttgg tgagtacaac 9420 

catgttgttg- ctgctaatgc acttttgttt ttgatgtctt tcactatact ctgtctggta • 9480 
ccagcttaca gctttctgcc gggagtctac tcagtctttt acttgtactt gacattctaf 9540 

ttcaccaatg atgtttcatt cttggctcac cttcaatggt ttgccatgtt ttctcctatt ■ 9600 

gtgccttttt ggataacagc aatctatgta ttctgtattt ctctgaagca • ctgccattgg 9660 

ttctttaaca actatcttag gaaaagagtc atgtttaatg gagttacatt tagtaccttc 9720 

gaggaggctg ctttgtgtac ctttttgctc aacaaggaaa tgtacctaaa attgcgtagc ' 9780 

gagaoactgt- tgccacttac acagtataac aggtatcttg ctctatataa caagtacaag 9840 

, tatttcagtg gagccttaga tactaccagc tatcgtgaag cagcttgctg ccacttagca 9900 

aaggctctaa atgactttag caactcaggt gctgatgttc tctaccaacc accacagaca " 9960 

tcaatcactt ctgctgttct gcagagtggt tttaggaaaa tggcattccc gtpaggcaaa 10020 

gttgaagggt gcatggtaca agtaacctgt ggaactacaa ctcttaatgg attgtggttg 10080 

•gatgacacag tatactgtcc aagacatgtc atttgcacag cagaagacat gcttaatcct 10140 

aactatgaag atctgctcat tcgcaaatcc aaccatagct ttcttgttca ggctggcaat '10200 

gttcaacttc gtgttattgg ccattctatg caaaattgtc tgcttaggct taaagttgat 10260 

acttctaacc ctaagacacc caagtataaa tttgtccgta tccaacctgg tcaaacattt 10320 

tcagttctag catgctacaa tggttcacca tctggtgttt atcagtgtgc catgagacct ' 10380 

aatcatacca ttaaaggttc tttccttaat ggatcatgtg gtagtgttgg ttttaacatt 10440 

gattatgatt gcgtgtcttt ctgctatatg catcatatgg agcttccaac aggagtacac 10500 
gctggtaotg acttagaagg taaattctat ggtccatttg ttgacagaca aactgcacag; 10560 

gctgcaggta cagacacaac cataadatta aatgttttgg catggctgta tgctgctgtt 10620 

atcaatggtg ataggtggtt tcttaataga ttcaccacta ctttgaatga ctttaacctt 10680 

gtggcaatga agtacaacta tgaacctttg acacaagatc atgttgacat attgggacct 10740 

ctttctgctc aaacaggaat tgccgtctta gatatgtgtg ctgctttgaa agagctgctg . 10800 

cagaatggta tgaatggtcg tactatcctt ggtagcacta ttttagaaga tgagtttaca 10860 

ccatttgatg ttgttagaca atgctctggt gttaccttcc aaggtaagtt caagaaaatt .10920 

gttaagggca ctcatcattg gatgctttta actttcttga catcactatt gattcttgtt 10980 

caaagtacac agtggtcact gtttttcttt gtttacgaga atgctttctt gccatttact ' 11040 

cttggtatta tggcaattgc tgcatgtgct atgctgcttg ttaagcataa gcacgcattc llioo 

ttgtgcttgt ttctgttacc ttctcttgca acagttgctt actttaatat ggtctacatg 11160 
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. cctgctagct gggtgatgcg. tatcatgaca tggcttgaat tggctgacac tagcttgtct 11220 

ggttataggc ttaaggat.tg tgttatgtat gcttcagctt tagttttgct tattctcatg 11280 

acagctcgca ctgtttatga tgatgctgct agacgtgttt ggacactgat gaatgtcatt ' 11340 

acacttgttt acaaagtcta ctatggtaat gctttagatc aagctatttc catgtgggcc 11400 . 

ttagttattf ctgtaacctc taactattct ggtgtcgtta cgactatcat gtttttagct 11460 

agagctatag tgtttgtgtg tgttgagtat tacccattgt tatttattac' tggcaacacc .11520 

ttacagtgta tcatgcttgt ttattgtttc ttaggctatt gttgctgctg ctactttggc 11580 

• ■ 

cttttctgtt tactcaaccg.ttacttcagg cttactcttg gtgtttatga ctapttggtc 11640 

tctacacaag aatttaggta tatgaactcc caggggcttt ' tgcctcctaa gagtagtatt 11700 

.' gatgctttca agcttaacat taagttgttg ggtatizggag gtaaaccatg. tatcaaggtt 11760 

. gctactgtac agtctaaaat gtctgacgta aagtgcacat ctgtggtact gctctcggtt 11820 

cttcaacaac ttagagtaga gtcatcttct aaattgtggg cacaatgtgt acaactccac 11880 . 

a.atgatattc ttcttgcaaa agacacaact gaagctttcg agaagatggt ttctcttttg 11940 

tctgttttgc tatccatgca gggtgctgta gacattaata ggttgtgcga ggaaatgctc 12000 

gataaccgtg ctactcttca ggctattgct tcagaattta gttctttacc atcatatgcc ' 12060 

gctta'tgcca ctgcccagga ggcctatgag caggctgtag ctaatggtga ttctgaagtc ■ 12120 
gttctcaaaa agttaaagaa atctttgaat gtggctaaat ctgagtttga ccgtgatgct- 12180 

gccatgcaac gcaagttgga aaagatggca gatcaggota tgacccaaat gtacaaacag 12240 

gcaagatctg aggacaagag ggcaaaagta actagtgcta tgcaaacaat gctcttcact 1230.0 

atgcttagga agcttgataa tgatgcactt aacaacatta tcaacaatgc gcgtgatggt 12360 

tgtgttccac tcaacatcat accattgact acagcagcca aactcatggt tgttgtccct 12420 

gattatggta cctacaagaa cacttgtgat ggtaacacct ttacatatgc atctgcactc 12480 

tgggaaatcc agcaagttgt tgatgcggat agcaagattg ttcaacttag tgaaattaac 12540 

atggacaatt caccaaattt ggcttggcct cttattgtta cagctctaag agccaactca 12600 

gctgttaaactacagaataa tgaactgagt ccagtagcac tacgacagat gtcctgtgcg 12660 

gctggtacca cacaaacagc ttgtactgat gacaatgcac ttgcctacta taacaattcg 12720 
aagggaggta ggtttgtgct ggcattacta tcagaccacc aagatctcaa atgggctaga ■ 12780 

ttccctaaga gtgatggtac aggtacaatt tacacagaac tggaaccacc ttgtaggttt 12840 

gttacagaca caccaaaagg gcctaaagtg aaatacttgt acttcatcaa aggcttaaac 12900 

aacctaaata gaggtatggt gctgggcagt ttagctgcta cagtacgtct tcaggctgga 12960 
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aatgctacag aagtacctgc caattcaact gtgcttt.cct tctgtgcttt tgcagtagac 13020 
cctgctaaag catataagga ttacctagca agtggaggac aaccaatcac caactgtgtg 13080 
aagatgttgt gtacacacac tggtacagga caggcaatta ctgtaacacc agaagctaac 13140 
. atggaccaag agtcctttgg tggtgcttca tgttgtctgt attgtagatg ccacattgac 13200 
catccaaatc ctaaaggatt ctgtgacttg aaaggtaagt acgtccaaat .cct.ec.et 13260 
tgtgctaatg acccagtggg ttttacactt agaaacacag tctgtaccgt ctgcggaatg 13320 
tggaaaggtt atggctgtag ttgtgaccaa ctccgcgaac ccttgatgca gtctgcggat 13380 
gcatcaacgt ttttaaacgg gtttgcggtg taagtgcagc ccgtcttaca ccgtgcggca 13440 
caggcactag tactgatgtc gtctacaggg cttttgatat ttacaacgaa aaagttgctg 13500 
gttttgcaaa gttcctaaaa actaattgct gtcgcttcca ggagaaggat gaggaaggca 13560 
atttattaga ctcttacttt gtagttaaga ggcatactat gtctaactac caacatgaag 13620 
agactattta • taacttggtt aaagattgtc cagcggttgc tgtccatgac tttttcaagt 13680 
ttagagtaga tggtgacatg gtaccacata tatcacgtca gcgtctaact aaatacacaa 13740 
tggctgattt. agtctatgct ctacgtcatt ttgatgaggg taattgtgat acattaaaag ■ 13800 
aaatactcgt cacatacaat tgctgtgatg atgattattt caataagaag gattggtatg 13860 
acttcgtaga -gaatcctgac ' atcttacgcg tatatgctaa cttaggtgag cgtgtacgcc 13920 
aatcattatt aaagactgta 'caattctgcg atgctatgcg tgatgcaggc attgtaggcg 13980 
tactgacatt agataatcag gatcttaatg ggaactggta cgatttcggt gatttcgtac 14040 
aagtagcacc aggctgcgga gttcctattg tggattcata ttactcattg ctgatgccca 14100 
tcctcacttt gactagggca ttggctgctg agtcccatat ggatgctgat .ctcgcaaaac 14160 
cacttattaa gtgggatttg ctgaaatatg attttacgga agagagactt tgtctcttcg 14220 
accgttattt taaatattgg gaccagacat accatcccaa ttgtattaac tgtttggatg 14280 
ataggtgtat ccttcattgt gcaaacttta atgtgttatt ttctactgtg tttccaccta 14340 
caagttttgg accactagta agaaaaatat ttgtagatgg tgttcctttt gttgtttcaa 14400 
ctggatacca ttttcgtgag ttaggagtcg tacataatca ggatgtaaac ttacatagct 14460 
cgcgtctcag tttcaaggaa cttttagtgt atgctgctga tccagctatg catgcagctt 14520 
ctggcaattt attgctagat aaacgcacta catgcttttc agtagctgca ctaacaaaca 14580 
atgttgcttt tcaaactgtc aaacccggta attttaataa agacttttat gactttgctg 14640 
tgtctaaagg tttctttaag gaaggaagtt ctgttgaact aaaacacttc ttctttgctc 14700 
aggatggcaa cgctgctatc agtgattatg actattatcg ttataatctg ccaacaatgt 14760 
gtgatatcag acaactccta ttcgtagttg aagttgttga taaatacttt gattgttacg 14820 
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.t 9g t g gctg Utt-*. aacea, gt .a tcg ttaacaa. tc tgga *aaa t ca 9 et 9g tt 14880 

tcccatttaa t a aat 99 . 9g faa 99 ct. 9 a= «tatta t9 a =t=a.t 9 a g t tat g , 9g .tc 14940 

aagatg ca=t tttc g c g tat a=taa g c g ta a tg t=at=c= tactat.act caaat g aatc 15000 

tt aagta t g c catta 9 t g ca a« 9 aata g , g otc^ccgt , g ct gg t g tc tctatct gta ' 15060 

g tactat g ac aa.tagacae, tttcatca g a aattatt,,, g tcaata gc c g cc,cta g , g 1Blao . 

g .g=tac tgt gg t,att gg a acaa 9 ca. gt tttac ggtgg ct ggca taat at g t taaaaa 15380 

ct g tttac ag t g at g t. g .a aetccacacc ttat gg9 tt g g9 attatcca aaat gtg aca 15240 

9 a g cc a t g c= taacatgctt a gg ataat gg cctctctt 9 t tct tgo te g c aaa ? ,ta.ca 15 300 

ct tg c tgtaa cttatccac ctttotaca gg tta g ctaa c gag t g t g = g eaa g tattaa 15360 

9 t 9 a 9 at gg t ca tg t g t gg c gg =tcaotat at g ttaaac= a ggtg9 aaca tcatccggt, 15420 

at gcta ca a = tgottatgct aatagtgtct ttMMttt , tcaag=tgtt aoagccaat5 154so 

t.a,t g =act tctttcaact 9 at gg t,at a a g ata g ct ga Pa. g tat g tc = g c aa t=t a = 15540 
aacaca^ct gt at ga9 t g t = to t atag aa ata ggga tgt t gat cat g aa «c g t gg ,t g 15600 
a g tttt.=g= ttacctgcgt aa a =atttct ccat g at g at tctttotgat gatg = cgttg a56 60 
t^ctataa ca gtaa ctat g c gg «= aag g t t ta g ,a g = tagcattaag a a =tttaa gg 'l5720 
c ag ttcttta ttatcaaaat ..tgtgttca tg t=t g a gg = a,aat g t tgg ,ct g a g a=t g 15780 ' 
aecttactaa aggaco t=.c g aatttt g =t cac, g =. t a=- aat g ota g tt a a,c aag g. g 15840 
at g att.c g t g ta=ctgcct tacccag.tc c atcaa g aat attagg c g = a ggct;gttttg 15900 
tc 9 at g atat tgtcaaaaca g at gg t.cac tt.tg.ttg. aaggt t=gtg tcact gg ct, 15960 
tt g . tg ctta cccacttaca aaacatccta atca ggag ta t 9 ct ga t g t= tttc.ctt gt 16020 
atttacat. c a ttaga„ g ttaeatgat, a g ctt a c tgg c racatgt t, gacalgtatt 16080 
cc ? t aatg ct a artaa t ga t aa=aootoao ggtactggga acctgagttt tatgaggota l6i4Q 
t gta c a = a cc a c ata c ag tc tt g c agg ct g t aggtg =t tg tgtattgtgo aattcacaga l6200 
cttcacttcg tt g c ggtg =c t9 tatta 99 a gacc.ttcct at gttg <= a a g tgctgctatg 16260 
a c = at g tcat ttcaacatc- cacaaatta, tgtt^t taatccct.t g ttt g =,at g 16320 
c=cc agg tt g t g at g t=a=t gat gtg a=ac aactgt.tct , gg ag g tat g , g ctattatt 16380 
geaagtc.ca taagcct c=c att. g ttttc catt atg t g c taatgg tca g g ttttt gg tt 36440 
tatacaa aaa c acatgtg ta g9 c agtga =a a tgtt; act ga ctt= aa t g = 9 a t agoaa c a t 16500 
gt ga ttgg a = t aa tgct ggc gattacatac ttgccaacao ttgtactgag agaotcaagc l6560 
ttttcgcagc agaaacgctc aaagc =ac tg a gg aaac a tt t aag =t 9 t=a tat gg t,tt g 36620 
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* 

ccactgtacg cgaagtactc tctgacagag 

ctagaccacc attgaacaga aactatgtct 

aagtacagat tggagagtac acctttgaaa 

gaggtactac gacatacaag ttgaatgttg 

» 

taatgccact tagtgcacct actctagtgc 
tgtacccaac actcaacatc tcagatgagt 
tcggcatgca aaagtactct acactccaag 
ccatcggact tgctctctat tacccatctg 

cagctgttga tgccctatgt gaaaaggcat 

> 

.gaatcatacc tgcgcgtgcg cgcgtagagt 
tagaacagta* tgttttctgc actgtaaatg 
tctttgatga aatctctatg gctactaatt 
gtgcaaaaca ctacgtctat attggcgatc 
tgactaaagg cac'actagaa ccagaatatt 
taggtccaga catgttcctt ggaacttgtc 

* 

tgagtgcttt agtttatgac aataagctaa 
tcaaaatgtt ctacaaaggt gttattacac 
aaataggcfgt tgtaagagaa tttcttacac 
tctcacctta taattcacag aacgctgtag 
ctgttgattc atcacagggt tctgaatatg 
cagcacactc ttgtaatgtc aaccgcttca 
ttttgtgcat aatgtctgat agagatcttt 
taccacgtcg caatgtggct acattacaag 
gtagtaagat cattactggt -cttcatccta 
taaagttcaa gactgaagga ttatgtgttg 
accgtagact catctctatg atgggtttca- 
atatgtttat cacccgcgaa gaagctattc 
tagagggctg tcatgcaact agagatgctg 
tttctacagg tgttaactta gtagctgtac 
cagaattcac cagagttaat gcaaaacctc 
cactcatgta taaaggcttg ccctggaatg 
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aattgcatct tt'catgggag gttggaaaac 16680 

ttactggtta ccgtgtaact aaaaatagta 16740 

aaggtgacta tggtgatgct gttgtgtaca 16800 

gtgattactt tgtgttgaca tctcacactg 16860 

cacaagagca ctatgtgaga attactggct 16920 

tttctagcaa tgttgcaaat tatcaaaagg 16980 

gaccacctgg .tactggtaag agtcattttg 17040 

ctcgcatagt gtatacggca tgctctcatg 17100 

taaaatattt gcccatagat aaatgtagta 17160 

gttttgataa attcaaagtg aattcaacac 17220 ' 

cattgccaga aacaactgct gacattgtag .17280 

* 

* 

atgacttgag tgttgtcaat gctagacttc 17340 

ctgctcaatt accagccccc cgcacattgc 17400 
ttaattcagt gtgcagactt • atgaaaacaa * 174 60 

■ 

gccgttgtcc tgctgaaatt gttgacactg 17520 

aagcacacaa ggataagtca gctcaatgct .17580 

atgatgtttc atctgcaatc aacagacctc 17640 

gcaatcctgc ttggagaaaa gctgttttta 17700 

cttdaaaaaf cttaggattg cctacgcaga 17760 

actatgtcat attcacacaa actactgaaa 17820 

atgtggctat cacaagggca aaaattggca 17880 

atgacaaact gcaatttaca agtctagaaa 17940 

■ 

cagaaaatgt aactggactt tttaaggact 18000 

cacaggcacc tacacacctc agcgttgata 18060 

acataccagg cataccaaag gacatgaccf 18120 

» ■ 

aaatgaatta ccaagtcaat ggttacccta . 18180 
gtcacgttcg tgcgtggatt ggctttgatg . 18240 

tgggtactaa cctacctctc cagctaggat 18300 

cgactggtta tgttgacact gaaaataaca 18360 

caccaggtga ccagtttaaa catcttatac 18 420 

tagtgcgtat taagatagta caaatgctca 18480 
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gtgatacact gaaaggattg. tcagacagag tcgtgttcgt cctttgggcg catggctttg 18540 

agcttacatc aatgaagtac tttgtcaaga ttggacctga aagaacgtgt tgtctgtgtg 18600 

acaaacgtgc aacttgcttt tctacttcat cagatactta tgcctgctgg aatcattctg ' 18660 

tgggttttga ctatgtctat aacccattta tgattgatgt tcagcagtgg ggctttacgg 18720 

gtaaccttcagagtaaccat.gaccaacatt gccaggtaca tggaaatgca catgtggcta 18780 

gttgtgatgc tatcatgact agatgtttag cagtcca.tga gtgctttgtt aagcgcgttg 18840 

■ ■ * • 

attggtctgt tgaataccct attataggag atgaactgag ggttaattct gcttgcagaa 18900 

aagtacaaca catggttgtg aagtctgcat tgcttgctga taagtttcca gttpttcatg 18960 

acattggaaa tccaaaggct atcaagtgtg tgcctcaggc tgaagtagaa tggaagttct 19020 

acgatgctca gccatgtagt gacaaagctt acaaaataga ggaactcttc. tattcttatg 19080 

ctacacatca cgataaattc actgatggtg tttgtttgtt ttggaattgt aacgttgatc I9l 40 

gttacccagc caatgcaatt gtgtgtaggt ttgacacaag agtcttgtca aacttgaact 19200 
taccaggctg tgatggtggt agtttgtatg .tgaataagca tgcattccac actccagctt. 19260 

tcgataaaag tgcatttact aatttaaagc aattgccttt cttttactat tctgatagtc 19320 

cttgtgagtc tcatggcaaa caagtagtgt cggatattga ttatgttcca ctcaaatctg ' 19380 

ctacgtgtat tacacgatgc aatttaggtg gtgctgtttg cagacadcat gcaaatgagt ■ 19440 

accgacagta cttggatgca tataatatga tgatttctgc tggatttagc ctatggattt ' .19500 

acaaacaatt tgatacttat aacctgtgga atacatttac caggttacag agtt'tagaaa 19560 

atgtggctta taatgttgtt aataaaggac actttgatgg acacgccggc gaagcacctg 19620 

tttccatcat taataatgct gtttacacaa aggtagatgg tattgatgtg gagatctttg 19680 

aaaataagac aacacttcct gttaatgttg catttgagct ttgggctaag cgtaacatta 19740 

aaccagtgcc agagattaag atactcaata atttgggtgt tgatatcgct gctaatactg 19800 

taatctggga ctacaaaaga gaagccccag cacatgtatc tacaataggt gtctgcacaa 19860 

tgactgacat tgccaagaaa cctactgaga gtgcttgttc ttcacttact gtcttgtttg 19920 

atggtagagt ggaaggacag gtagaccttf ttagaaacgc ccgtaatggt gttttaataa 19980 

cagaaggttc agtcaaaggt ctaacacctt caaagggacc agcacaagct agcgteaatg 2004 0 

gagtcacatt aattggagaa tcagtaaaaa cacagtttaa ctactttaag aaagtagacg ' 20100 

gcattattca acagttgcct gaaacctact ttactcagag cagagactta gaggatttta 20160 

agcccagatc acaaatggaa actgactttc tcgagctcgc tatggatgaa ttcatacagc 20220 

gatataagct cgagggctat gccttcgaac acatcgttta tggagatttc agtcatggac 20280 
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a ac« gg = gg tcttcattta at 9a t aggc t ta g =caa g = g ct=a=aa 9 at tcaccactta. 20340 

aatta g a 9g a ttttatccct at g9 a=a g<! a ca^aaaaa tt a cttc a t a aoagatgogo „„„ 

a,aca g9 ttc atca.aat g t. gtg t 9 ttct g t 9s tt ga t=t t t tactt g at Wt tgtcg 20460 

a g ataata.a g t=acaa g at t tg tca g t 9 a ttt=aaaa g t 9gt(!aaggtt acaattgaot 20520 

a t g ct 9 aaat ttcattcat 9 =ttt 99 t 9 ta a ggatgg aca t 9 tt 9aaa c= ttctaccca. 20580 

. «a=tacaa g c aa gt< =aa 9 c g t 99 caacca g g t 9 tt 9 = 9 at 9 cct,ac« g tacaa ga t 9 c 20640 

aa. ga at g =t tctt 9 aaaa 9 t 9 t 9a c=«c ag ,attat gg t g aaaat g ct 9 tt,ta==a. 20700 

aa 99 a,t.,t ga t 9 aa tgt = g = aaagtata <=t= a a=t 9 t 9 tcaatac«a .afcactta 20760 

cttt ag ct 9 t accotacaac a tg a g a 9 tta ttc,cttt gg t g ct g9 ctct 9 .taaa 9g , g 20820 

t t9 =aoca 99 taca 9 ct g t g ctoa g ,c,at 9gttg c=aac t ggcacacta ottgtogall 20880 

ca 9 atcttaa t 9 acttc g tc tcc g a= g ca 9 attctacttt aatt gg a 9 ac t 9 t 9 caa 0 a g .20940 

tacatac gg e taataaat gg g accttatt a ttagooatat n t .t„„„ 

ay^ystdT. gratgaccct aggaccaaac 21000 

«t g t 9 a=aa. a g a g aat g ac tcta.a g aa g gg tttttcac ttatct g t 9 t g9 ,tttata. 21060 
» g caaaaact a g =c=t gggt gg ttctata g =t g ta aag at aac. 9 a g cat tctt gg a atg 2U20 
ctoacottt. caa g cttat g 99 c=atttct ca tgg t g9a = agcttttgtt acaaatgtM 

atgcatcatcatcggaagca tttttaattg oaoctaacta >P*-f„. 

duty gggcraacta tcttggcaag ccgaaggaac 21240 

aaattgatgg ctataccatg catgctaact acattttctg gaggaacaca aatcctatcc 21300 

agttgtcttc ctattcaotc tttgacatga gcaaatttcc tcttaaatta agaggaactg 21 360 

ctgtaatgtc tcttaaggag aatcaaatca atgfctatgat ttattctctt ctggaaaaag 21420 

gtaggcttat cattagagaa aacaacagag" ttgtggtttc aag.tgatatt cttgttaaca 21 480 

actaaacgaa catgtttatt ttcttattat ttcttactct cactagtggt agtgaccttg 21540 

accggtgcac cacttttgat gatgttcaag ctcctaatta cactcaacat acttcatcta 21600 

tgaggggggt ttactatcct gatgaaattt ttagatcaga cactctttat ttaactcagg 21660 

atttatttct tccattttat tctaatgtta cagggtttca tactattaat catacgtttg 21720 

gcaaccctgt catacctttt aaggatggta tttattttgc tgccacagag aaatcaaatg 21780 

ttgtccgtgg ttgggttttt ggttctacca tgaacaacaa gtcacagtcg gtgattatta 21840 

ttaacaattc tactaatgtt gttatacgag catgtaactt tgaattgtgt gacaaccctt 21900 

tctttgctgt ttctaaaccc atgggtacac agacacatac tatgatattc gataatgcat 21960 

ttaattgcac tttcgagtac atatctgatg ccttttcgct tgatgtttca gaaaagtcag 22020 

gtaattttaa acacttacga gagtttgtgt ttaaaaataa agatgggttt ctctatgttt 22080 

ataagggcta tcaacctata gatgtagttc gtgatctacc ttctggtttt aacactttga. 22140 
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aacctatttt taagttgcct cttggtatta acattacaaa ttttagagcc attcttacag 22200 
■ ccttttcacc tgctcaagac atttggggca cgtcagctgc agcctatttt gttggctatt 22260 
taaagccaactacatttatgctcaagtatg atgaaaatgg tacaatcaca gatgctgttg 22320 
attgttctca aaatccactt gctgaactca aatgctctgt taagagcttt gagattgaca- 22380 
aaggaattta ccagacctct aatttcaggg. ttgttccctc aggagatgtt gtgaga'ttcc 
ctaatattac aaacttgtgt ccttttggag aggtttttaa tgctactaaa ttcccttctg 
tctatgcatg ggagagaaaa aaaatttcta attgtgttgc tgattactct gtgctctaca 
actcaacatt tttttcaacc tttaagtgct atggcgtttc tgccactaag ttgaatgatc 
tttgcttctc caatgtctat gcagattctt ttgtagtcaa gggagatgat gtaagacaaa 
tagcgccagg acaaactggt gttattgctg attataatta taaattgcca gatgatttca 
tgggttgtgt. ccttgcttgg aatactagga acattgatgc tacttcaact ggtaattata 
attataaata taggtatctt agacatggca agcttaggcc ctttgagaga gacatatcta 
atgtgccttt ctcccctgat ggcaaacctt gcaccccacc tgctcttaat tgttattggc 
cattaaatga ttatggtttt tacaccacta ctggcattgg ctaccaacct ' tacagagttg 
tagtactttc ttttgaactt ttaaatgcac cggccacggt ttgtggacca aaattatcca 
- ctgaccttat taagaaccag tgtgtcaatt ttaattttaa tggactcact ggtactggtg 
tgttaactcc ttcttcaaag agatttcaac -catttcaaca atttggccgt gatgtttctg 
atttcactga ttccgttcga gatcctaaaa catctgaaat attagacatt tcaccttgcg 
cttttggggg tgtaagtgta attacacctg .gaacaaatgc ttcatctgaa gttgctgttc 
tatatcaaga tgttaactgc actgatgttt ctacagcaat tcatgcagat caactcacac 
• cagcttggcg catatattct actggaaaca atgtattcca gactcaagca ggctgtctta 
taggagctga gcatgtcgac acttcttatg. agtgcgacat tcctattgga gctggcattt 
gtgctagtta ccatacagtt tctttattac gtagtactag ccaaaaatct attgtggctt 
atactatgtc tttaggtgct gatagttcaa ttgcttactc taataacacc attgctatac 
ctactaactt ttcaattagc attactacag aagtaatgcc tgtttctatg gctaaaacct' 23640 
ccgtagattg taatatgtac atctgcggag attctactga. atgtgctaat ttgcttctcc 23700 
aatatggtag cttttgcaca caactaaatc gtgcactctc aggtat.tgct gctgaacagg 237 60 
atcgcaacac acgtgaagtg ttcgctcaag tcaaacaaat gtacaaaacc ccaactttga 23820 
aatattttgg tggttttaat ttttcacaaa tattacctga ccctctaaag ccaactaaga 23880 
. ggtcttttat tgaggacttg ctctttaata aggtgacact cgctgatgct ggcttcatga 23940 
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agcaatatgg cgaatgccta-ggtgatatta atgctagaga tctcatttgt gcgcagaagt 24000 

tcaatggact tacagtgttg ccacctctgc tcactgatga tatgattgct gcctacactg 24060 

ctgctctagt tagtggtact gccactgctg gatggacatt tggtgctggc gctgctcttc 24120 
aaataccttt tgctatgcaa atggcatata ggttcaatgg cattggagtt acccaaaatg' 24180 

ttctctatga gaaccaaaaa caaatcgcca accaatttaa caaggcgatt agtcaaattc 24240 

aagaatcact tacaacaaca tcaactgcat tgggcaagct gcaagacgtt ■ gttaaccaga 24300 

atgctcaagc attaaacaca cttgttaaac aacttagctc taattttggt gcaatttcaa 24 360 

gtgtgctaaa tgatatcctt tcgcgacttg ataaagtcga ggcggaggta caaattgaca 24420 

ggttaattac aggcagactt caaagccttc aaacctatgt aacacaacaa ctaatcaggg 24480 

ctgctgaaat cagggcttct gctaatcttg ctgctactaa aatgtctgag tgtgttcttg 245.40 

gacaatcaaa aagagttgac ttttgtggaa agggctacca ccttatgtcc ttcccacaag 24 600 

cagccccgca tggtgttgtc ttcctacatg, tcacgtatgt gccatcccag gagaggaact 24660 

tcaccacagc gccagcaatt tgtcatgaag gcaaagcata cttccctcgt gaaggtgttt 24720 

ttgtgtttaa tggcacttct tggtttatfca cacagaggaa cttcttttct ccacaaataa 24780 

ttactacaga caatacattt gtctcaggaa attgtgatgt cgttattggc atcattaaca '24840 

acacagttta tgatcctctg caacctgagc ttg.etc.tt caaagaagag ctggacaagt 24900 

acttcaaaaa tcatacatca ccagatgttg atcttggcga catttcaggc attaacgctt 24 960 

ctgtcgtcaa cattcaaaaa gaaattgacc gcctcaatga ggtcgctaaa aatttaaatg 25020 

aatcactcat tgaccttcaa gaattgggaa aatatgagca atatattaaa tggccttggt 25080 

atgtttggct cggcttcatt gctggactaa ttgccatcgt catggttaca atcttgcttt 25140 

gttgcatgac tagttgttgc agttgcctca agggtgcatg ctcttgtggt tcttgctgca 25200 

agtttgatga ggatgactct gagccagttc tcaagggtgt caaattacat tacacataaa 25260 

cgaacttatg gatttgttta tgagattttt tactcttaga tcaattactg cacagccagt 25320 

aaaaattgac aatgcttctc ctgcaagtac tgttcatgct acagcaacga taccgctaca 25380 

agcctcactc cctttcggat ggcttgttat tggcgttgca tttcttgctg tttttcagag . 25440 

cgctaccaaa ataattgcgc tcaataaaag atggcagcta gccctttata agggcttcca 25500 

gttcatttgc aatttactgc tgctatttgt taccatctat tcacatcttt tgcttgtcgc .25560 

tgcaggtatg gaggcgcaat ttttgtacct ctatgccttg atatattttc tacaatgcat 25620 

caacgcatgt agaattatta tgagatgttg gctttgttgg aagtgcaaat ccaagaaccc 25680 

attactttat gatgccaact actttgtttg ctggcacaca cataactatg actactgtat 25740 

accatataac agtgtcacag atacaattgt cgttactgaa ggtgacggca tttcaacacc 25800 
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aaaactcaaa g aa g . C t.=e a.att gg t gg «att=t g , g g ata W cact =a ggtgtt aa 25860 • 

• a 9 acta tg t= gttg tac.t g g ctattt=a= c g aa gt tta= t a= =ag c ttg a g t«acac, 25,20 

aattactac, g acact gg ta tt g aaaat g c t.cattcttc atctttaac. a g ctt g tta, ,59.0 

a g acc=a=c g aat gtg ca,a tacacacaat c g ,c gg ct=t t=a gg a g tt g ctaat==a g = 260<0 

aa tgg at==a atttat g a tg , g c= g a= g ac g act,cta gc g t g ccttt g t aa g c.=aa g a 26100 

=a gtg a g t,c g ,.ctt, tg t actcttc gt ttc gg .a g aa aca gg tac g t t,.ta g ttaa 26X60 

ta^actt ctttttctt, ctttc^t attctt g cta gt eaca=ta g ccatcottac 26220 

tgcgcttcga ttgtgtgcgt actgctgcaa tattqttaac 0 f nan fn 

witgcraac gtgagtttag taaaaccaac 26280 

ggtttacgtc tactcgcgtg ttaaaaatct (,,,^^4.- 

y y y ^aaaaatct gaactcttct gaaggagttc ctgatcttct 26340 

ggtctaaacg aactaactat t'attattaff' nt-^-t*. 

ar tattattatt ctgtttggaa ctttaacatt gcttatcatg 264 00 

gcagacaacg gt actattac cgttgaggag cttaaacaac tcctggaaca atg g aaccta 26460 ■ 

gtaataggtt tcctattcct agcctggatt atgttactac aatttgccta ttctaatcg g 26520 " 

aacaggtttt tgtacataat aaagcttgtt ttcctctann +-„4-4- + 

^ rtcctctggc tcttgtggcc agtaacactt 26580 

gcttgttttg tgcttgctgc tgtctacaga attaattggg tgactggcgg gattgcgatt ' 26640 - 

gcaatggctt .gtattgtagg cttgatgtgg cttagctact tcgttgcttc cttcaggctg 26700 

tttgctcgta cocgctcaat gtggtcattc aacccagaaa caaacattct tctcaatgtg 267 60 

cctctccggg gga.caattgt gaccagaocg ctcatggaaa gtgaacttgt cattggtgct 26820 

gtgatcattc gtggtcactt gcgaatggcc ggacactecc tagggcgctg tgacattaag 26880 

gacctgccaa aagagatcac tgtggctaca tcacgaacgc tttcttatta caaattagga 26940 

gcgtcgcagc gtgtaggcac tgattcaggt tttgctgcat acaaccgcta ccgtattgga 27000 

aactataaat taaatacaga ccacgccggt agcaacgaca atattgcttt gctagtacag 27060 

taagtgacaa cagatgtttc atcttgttga. cttccaggtt acaatagcag agatattgat 27 12 0 ■ 

tatcattatg aggactttca ggattgctat ttggaatctt gacgttataa taagttcaat 27X80 

agtgagacaa ttatttaagc ctctaactaa gaagaattat tcggagttag atgatgaaga 27240 

acctatggag tt.gatt.te cataaaacga acatgaaaat tattctcttc ctgacattga 27300 

ttgtatttac atcttgcgag ctatatcact atcaggagtg tgttagaggt acgactgtac 27360 

tactaaaaga.accttgccca tcaggaacat acgagggcaa ttcaccattt caccctcttg 27420 

ctgacaataa atttgcacta acttgcacta gcacacactt tgcttttgct tgtgctgacg 27480 

gtactcgaca tacctatcag ctgcgtgcaa gatcagtttc accaaaactt ttcatcagac 27540 

aagaggaggt tcaacaagag ctctactcgc cactttttct ca ff„^„„, 

y*. i-ai-icmct cattgttgct gctctagtat 27 600 

50 
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■ 

* ♦ 

ttttaatact ttgcttcacc- atta'agaqaa aaacaa fla fn =,=4- 

' * ■ g^gaa . agacagaatg aatgagctca ctttaattga 27660 

cttctatttg tgctttttag .cctttctgct attccttatt ^ 

y t attccttgtt ttaataatgc ttattatatt 27720 

tt gg ttttc, =tcga..tc= a gga t=t. ga a ga ac=t tg t acca,a gi ct aa. cg aacat 27780 

,.aa=tt=t= att g tttt g a cUgtatttc tcta tg c ag t t g catat g ca = tg ta g ta=,- 27840 

gcgctgtgca tctaataaac ctcatgtgct tgaagatcct tgtaaggtac aacactaggg 27900 

gt*atactta tagcactgct tggctttgtg ctctaggaaa ggttttacct • tttcfctagat 27960 

ggcacactat ggttcaaaca tgcacaccta atgttactat caactgtcaa gatccagctg 28020 

gtggtgcgct tatagctagg tgttgg taC c ttcatgaagg tcaccaaact gctgcattta 28O80 

gagacgtact tgttgtttta aataaacgaa caaattaaaa tgtctgataa tggaccccaa 28140 

tcaaaccaac gtagtgcccc ccgcattaca tttggtaaac CMMnafi . n 

uuuygtggac ccacagattc aactgacaat 28200 

a.cc. g a,t g g , gg ac g caa t ggggoa a gg C caaaac, g c g =c gacocca aggtttaooo 2B260 
a.taa t ac tg c gt ctt gg tt caca g =t=tc actc ag cat g g caa gg a gg a a c t ta g ,«= 28320 
• c=t= gagg cc a ggg c g tt=c aatcaacacc a a t, gtggt c ca g at g acca aat t ggc tac 28380 
tac= g aa gag =taccc g »= g , g tt= gtgg t gg t ga o gg =a aaat gaaaga go tca g cc== 28440 
a g at gg tact tctattacct a gg aact gg c cca^tt cacttcccta c gg c g ctaac ■ 28500 

aaagaaggca tcgtatgggt tgcaactgag gqaaccttoa 

y 9 yysgccttga atacacccaa agaccacatt 28560 

ggcacccgca atcctaataa caatgctgcc accgtgctac aacttcctca aggaacaaca 28620 

ttgccaaaag gcttctacgc agagggaagc agaggcggca gtcaagcctd ttetcgctcc ' 28680 

tcatcacgta gtcgcggtaa ttcaagaaat tcaactcctg gcagcagtag gggaaattct 28740 

.ctgctcgaa tggctagcgg aggtggtgaa actgccctcg cgctattgct gctagacaga 28800 • 

ttgaaccagc ttgagagcaa agtttctggt aaaggccaac aacaacaagg ccaaactgtc 28860 " 

actaagaaat ctgctgctga ggcatctaaa aagcctcgcc aaaaacgtac tgccacaaaa 28920 

cagtacaacg tcactcaagc atttgggaga cgtggtccag aacaaaccca aggaaatttc 28980 

ggggaccaag acctaatcag acaaggaact gattacaaac attggccgca aattgcacaa 290,0 

tttgctccaa gtgcctctgc attctttgga atgtcacgca ttggcatgga agtcacacct 29100 

tcgggaacat ggctgactta tcatggagcc attaaattgg atgacaaaga tccacaattc 29160 

aaagacaacg tcatactgct gaacaagcac attgacgcat acaaaacatt cccaccaaca . 29220 

gagcctaaaa aggacaaaaa gaaaaagact gatgaagctc agcctttgcc gcagagacaa 29280 

aagaagcagc ccactgtgac tcttcttcct gcggctgaca tggatgattt ctccagacaa 29340 

cttcaaaatt ccatgagtgg agcttctgct gattcaactc aggcataaac actcatgatg 29400 

accacacaag gcagatgggc tatgtaaacg ttttcgcaat tccgtttacg atacatagtc 29460 
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tactcttgtg cagaatgaat tctcgtaact aaacagcaca agtag^ttta gttaacttta 
atctcacata gcaatcttta atcaatgtgf aacattaggg aggacttgaa agagccacca 
cattttcatcgaggccacgcggagtacgat cgagggtaca gtgaataatg ctagggagag 
ctgcctatat ggaagagccc taatgtgtaa aattaatttt agtagtgcta tccccatgtg 
attttaatag cttcttagga gaatgacaaa aaaaaaaaaa aaaaaaaaaa a 



29520 
29580 
29640 
29700 
29751 



<210>- 16 * ' 
<211> 47 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 16 

acattttcat cgaggccacg cggagtacga. tcgagggtac agtgaat 



47 



<210> 
<211> 
<212> 
<213> 



17 
32 
DMA 



Severe acute respiratory syndrome virus 
<400> 17 

cgaggccacg cggagtacga tcgagggtac ag 



<210> 
<211> 
<212> 
<213> 



18 

339 

DNA 



Severe acute respiratory syndrome virus 
<400> 18 



<210> 19 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> s2m motif 



32 



acactcatga 


tgaccacaca aggcagatgg 


• 

gctatgtaaa' cgttttcgca attccgttta 


60 


cgatacatag tctactcttg tgcagaatga 

• * 


attctcgtaa ctaaacagca 


caagtaggtt 


120 


tagttaactt 


taatctcaca tagcaatctt 


taatcaatgt gtaacattag 


ggaggacttg 


180 


aaagagccac 


cacattttca tcgaggccac 


gcggagtacg atcgagggta 


cagtgaataa 


240 


tgctagggag 


agctgcctat atggaagagc 


cctaatgtgt aaaattaatt 


ttagtagtgc 


300 


tatccccatg 


tgattttaat agcttcttag 


gagaatgac 




339 



<220> 
<221> 
<222> 



mis cofeature 
(5) . , (5) 
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<223> n is a, c, g f or t 

■ 

<220> 

<221> misc_feature 

<222> (23) . .'(23) 

<223> n is a, ' c, g, or t 

<400>' 19 

gccgnggcca cgcsgagtas gancgagggt acags ' 

<210> 20 
<211> 26 
<212> RNA 

<213> • Severe acute respiratory syndrome virus 
<400> 20 

ucucuaaacg aacuuuaaaa Ucugug 

♦ 

<210> 21 
<211> 16 
<212> RNA 

<213> Severe acute respiratory syndrome virus 

<400> 21 
caacuaaacg aacaug 

<210> 22 
<2\L1> 18 
<212'^' RNA 

• 

<213> Severe acute respiratory syndrome virus 

<400> 22 - ' 

cacauaaacg aacuuaug 

<210> 23 

<211> 16 

<212> RNA 

<213> Severe acute respiratory syndrome virus 

<400> 23 
ugaguacgaa cuuaug 

• 

<210> 24 

<211> 18 

<212> RNA 

<213> Severe acute respiratory syndrome virus 

<400> 24 

ggucuaaacg aacuaacu 



<210> 25 

<211> 11 

<212> RNA 

<213> Severe acute respiratory syndrome virus 
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11 



17 



24 



» - 



16 



<400> 25 
aacuauaaau u 

• 

<210> 26 
<211> 17 
<212> RNA 

<213>' Severe acute respiratory syndrome virus 
<400> 26 

uccauaaaac gaacaug 

• - * 

<210> 27 
<211> ,24 
<212> RNA 

<213> Severe acute respiratory syndrome virus 
<400> 27 

ugcucuagua uuuuuaauac uuug 

* 

<210> 28 * 
<211> 16 - 
<212> RNA 

* 

<213> Severe acute respiratory syndrome virus 

<4 00> 28 ' 
agucuaa'acg aacaug 

• - 

<210V 29 

<211> 15 

<212> RNA 

<213> Severe acute respiratory syndrome virus 

<400> 29 
cuaauaaacc ucaug - 

* 

+ 

<210> 30 
<211> 24 
<212> RNA 

<213> Severe acute respiratory syndrome virus 
<400> 30 

uaaauaaacg aacaaauuaa aaug 

<210> 31 - 
<211> 136 
<212> DNA 

<213> Equine rhinovirus 
<400> 31 

acccgttacc ctaaaattcc ctcccctttc tcttcactcg ccgaggccac gccgagtagg 60 
accgagggta. cagcgagtct tttagtttaa ggtgttagat gtaaggtacg tgggctttct 120 
tttggtttac ttcttc 

136 



15 



24 



54 



WO 2004/096842 PCT/CA2004/000626 
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<210> 32 
<211> 178 
<212> .DNA 

<213> . Avian infectious bronchitis . 
<400> 32 

tagtttagtt taagttagtt tagagtaggt ataaagatgc cagtgccggg gccacgcgga 60 
gtacgatcga gggtacagca ctaggacgcc cattagggga agagctaaat tttagtttaa 120 
gttaagttta attggctaag tatagttaaa atttataggc tagtatagag ttagagca 178 

<210> 33 
<211> 1255 
<212> PRT 

<213> Severe acute respiratory syndrome virus " 
<400> 33 

Met Phe He Phe Leu Leu Phe Leu Thr Leu Thr Ser Gly Ser Asp Leu 

5 10- 15 

Asp Arg Cys Thr Thr Phe Asp Asp Val Gin Ala Pro Asn Tyr Thr Gin 

. 20 25 3 0 

■ 

His Thr. Ser Ser Met Arg Gly Val Tyr Tyr Pro Asp Glu He Phe Arg 

" ■ ' . 40 . > 45 

• * 

Ser Asp Thr Leu Tyr Leu Thr Gin Asp Leu Phe Leu Pro Phe Tyr Ser 
50 55 6Q yr . 

t 

Asn Val Thr Gly Phe His Thr He Asn His Thr Phe Gly Asn Pro Val 
°° 70 75 



80 



lie Pro Phe Lys Asp Gly He Tyr Phe Ala Ala Thr Glu Lys Ser Asn 

. 85 90 95 

Val Val Arg Gly Trp Val Phe Gly Ser Thr Met Asn Asn Lys Ser Gin 

■ 100 105 no 

i 

■ 

Ser Val lie He He Asn Asn Ser Thr Asn Val Val He Arg Ala Cys 
115 • 120 125 

* 

Asn Phe Glu Leu Cys Asp Asn Pro Phe Phe Ala Val Ser Lys ■ Pro Met 

135 140 

Gly Thr Gin Thr His Thr Met He Phe Asp Asn Ala Phe Asn Cys Thr 

150 155 160 



55 



WO 2004/096842 PCT/CA2004/000626 

Phe Glu Tyr He Ser Asp Ala Phe Ser Leu Asp Val Ser Glu Lys' Ser ' 

165. 170 . 175 

* ■ * * • 

Gly Asn Phe Lys His Leu Arg Glu Phe Val. Phe Lys Ash- ".Lys Asp.Gly 

• 185 • .190 

Phe Leu Tyr Val Tyr Lys Gly Tyr Gin Pro He Asp Val Val Arg Asp' 



205 



Leu Pro Ser Gly Phe Asn Thr Leu Lys- Pro lie Phe - Lys Lfeu Pro. lieu 

^15 220 

Gly lie Asn He Thr Asn Phe Arg Ala He Leu Thr Ala Phe Ser Pro 

230 -. 235 240 

Ala Gin Asp He Trp Gly Thr Ser Ala Ala Ala Tyr Phe Val Gly Tyr 

245 ' 250. 255. 

Leu Lys Pro Thr Thr Phe Met Leu Lys Tyr Asp Glu' Asn Gly Thr He' 



265 



270 



Thr Asp Ala Val Asp Cys Ser Gin Asn Pro Leu Ala Glu Leu Lys Cys 

2 S ^3 



285 



Ser Val Lys Ser Phe Glu lie Asp Lys Gly. He Tyr Gin Thr Ser Asn 



300 



Phe Arg Val Val Pro Ser Gly Asp Val Val Arg Phe Pro Asn lie Thr 

• 3±u 315 



320 



Asn Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr Lys Phe Pro Ser 

325 330 335 . 

Val Tyr Ala Trp Glu Arg Lys Lys He Ser Asn Cys Val Ala Asp Tyr 

Ser Val Leu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys Tyr Gly. 

360 365 

* 

Val Ser Ala Thr Lys Leu Asn Asp Leu Cys Ph e Ser Asn Val Tyr Ala 

380 



Asp Ser Phe Val Val Lys Gly Asp Asp Val Arg Gin lie Ala Pro Gly 



395 



Gin Thr Gly Val lie Ala Asp Tyr Asn Tyr Lys Leu Pro Asp Asp 



400 



Phe 



56 



WO 2004/096842 PCT/CA2004/000626 

405 / 410, 415 

* 

■ 

Met Gly Cys Val Leu Ala Trp Asn Thr Arg Ash He Asp Ala Thr Ser 

420 , 425./. 4 3o 

' Thr Gly Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg His Gly Lys Leu 

4 440 445 

■ * • 

Arg Pro Phe Glu Arg Asp lie Ser Asn Val Pro Phe Ser Pro Asp Gly 

455 4 6q 

Lys Pro Cys Thr Pro Pro Ala Leu Asn Cys Tyr Trp Pro Leu Asn Asp 

475 480 

< 

Tyr Gly Phe Tyr Thr Thr' Thr Gly He Gly Tyr Gin Pro Tyr Arg Val • 

485 4 90 495 

■ 

Val Val Leu Ser Phe Glu Leu Leu Asn Ala Pro Ala Thr Val Cys Gly 

* • 

■ 

Pro Lys Leu Ser Thr Asp Leu lie Lys Asn Gin Cys Val Asn Phe Asn 
515 520 525 



♦ • 



Phe Asn Gly Leu Thr Gly Thr Gly Val Leu Thr Pro Ser Ser Lys Arg 

Phe Gin Pro Phe Gin Gin Phe Gly Arg Asp Val Ser Asp Phe Thr Asp 

* 555 ' 560 

Ser Val Arg Asp Pro Lys Thr Ser Glu He Leu Asp Il e Ser Pro Cys 

565 570 575 

* 

m 

I 

Ala Phe Gly Gly Val Ser Val He Thr Pro Gly Thr Asn Ala- Ser Ser 

580 585 59 0 

Glu Val Ala Val Leu Tyr Gin Asp Val Asn' Cys Thr Asp Val Ser Thr 
5yi> 600 6 o5 

Ala He. His Ala Asp Gin Leu Thr Pro Ala Trp Arg He Tyr Ser Thr 

Gly Asn Asn Val Phe Gin Thr Gin Ala Gly Cys Leu He Gly Ala Glu 

635 640 

His Val Asp Thr Ser Tyr Glu Cys Asp He Pro lie Gly Ala Gly He 

6 5 5 
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Cys Ala Ser Tyr His Thr Val Ser Leu Leu Arg Ser Thr Ser Gin Lys 



665 670 

Ser lie Val Ala Tyr Thr' Met Ser Leu Gly Ala Asp Ser' Ser He Ala 

680 685 

Tyr Ser Asn Asn Thr' He' Ma He Pro .Thr Asn Phe Ser He Ser He 

695 700 

k ■ 

Thr Thr Glu Val Met Pro Val Ser Met Ala Lys Thr. Sex Val .Asp Cys 

715 72Q 

Asn" Met Tyr lie Cys Gly Asp Ser Thr Glu Cys Ala Asn Leu Leu Leu 



735 



Gin Tyr Gly Ser Phe Cys Thr Gin Leu Asn Arg Ala Leu Ser Gly He 

/ ^ u 745* 



.750 



" Ala Ala Gln As P. **<3. Asn Thr Arg Glu Val Phe Ala Gin Val Lys 

ft 

Gin Met Tyr- Lys Thr Pro Thr Leu Lys Tyr Phe Gly Gly. Phe Asn Phe ' 

//5 780 

■ 

Ser Gin lie Leu Pro Asp Pro' Leu Lys Pro Thr Lys Arg Ser Phe He 

795 800 

Glu Asp Leu Leu Phe Asn Lys Val Thr Leu Ala Asp Ala Gly Phe Met 

805 810 815 . 

Lys Gin Tyr Gly Glu Cys. Leu Gly Asp ile Asn Ala Arg Asp Leu lie 

825 830 

Cys Ala Gin Lys Phe Asn Gly Leu Thr Val Leu Pro Pro Leu Leu Thr ' 

840 845 

Asp Asp Met lie Ala Ala Tyr Thr Ala Ala Leu Val. Ser Gly Thr Ala 

Ub5 860 

Thr Ala Gly Trp Thr Phe Gly Ala Gly Ala Ala Leu Gin lie Pro Phe 

O / U 0-7C 



* i 



880 



Ala Met Gin Met Ala Tyr Arg Phe Asn Gly n e Gly Val Thr Gin Asn 

885 890 89 5 
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Val Leu Tyr Glu Asn Gln Lys Gin lie Ala Asn Gin dk' « , 

900 • one n Phe Asn L V S Ala 

905 • 910 . 

* 

Sar ' !£ " e G1 " Gi " S « J- Thr Ser Thr Ala l« G ly ■ 

y^o 925 

Lys Leu Gin Asp Val Val Asn Gin Asn m» rin »i» t 

930 q« " ^ a Gln Ala Lei * Asn Thr Leu 

yJD .94 0 

« 

* • 

Val Lys Gin Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val ^ ^ 

955 * 960 

Asp lie Leu Ser Arg Leu. Asp Lys Val Glu Ala Glu Val Gin He Asp 



^/u 9 75 
Ar g Leu He Thr Gly Ar g leu Gln s,r Leu Gi n Thr Tyr Vel Thr Gin 

Gln Leu lie Arg Ala Ala Glu lie Arc Ai a * or . * 

995 tnnn 9 AIa Asn Leu Ala Ala 

1000 1005 

Thr Lys Met Ser Glu Cys Val Leu fiiv r-^ 'c^ r 

' 1010- y ln 5er Lys Ar 9 Val A sp 

. - 1U15 ' 1020 

■ 

Phe Qy. Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ala Ala' 

■ LUJ0 1035 

Pro Bis Gly Val Val Phe Leu His Val Thr'Tvr- ^7=.^ « 

1040 m/i* Tyr Val Pro Ser Gln 

1U45 1050 



» « 



Glu Arg Asn Phe Thr Thr Ala pro Ala n« r„«. «• „, 

1055 10 g 0 Xa Ile Hls Glu Gly Lys 

1065 

Ala Tyr Phe Pro Arg Glu Gly Val Phe v*i p w * ^ 

1070 10 75 . . Phe Asn GX V Thr S 



er 

1080 



Trp Ph^ lie Thr Gln Arg W Phe P he Ser Pro Gln He lie Thr 



1095 



Tnr As Pq Asn Thr Phe Val Ser Gly Asn Cys Asp Val Val He Gly 

i.j.us 1110 



Ile Ile Asn Asn Thr Val Tvr Asn Pm t*,., ~ 

1115 iio n P Pro Leu Gln Pro Glu Leu Asp 



1120 112 
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* m 

Ser Phe Lys Glu Glu Leu Asp Lys Tyr Phe Lys .Asn His Thr .Ser 

1135 .. 1140 

* ■ 

Pro Asp s Val Asp Leu Gly JJP^Ila Ser Gly He Asn Ala Ser Val 

fl60 GJ " U J* ASP Arg Leu Asn G ^ Val Ala Lys 

llb5 - 1170 

Asn Leu Asn Glu Ser Leu lie Asn Ton nv, r>i T ■ , 

1175 "® AS P Le ^ Gln Q lu Leu Gly Lys Tyr 

1180 1185 

Glu Gin Tyr Ile LyS Trp Pro Trp Tyr Vai Trp Leu Gly Phe He 

• 1195 1200 

» 

♦ 

# 

Ala Gly Leu Ile Ala Ile Val Met Val Thr- Tir t & , ^ 

1210 . 1215 

Met Thr Ser Cys Cys Ser Cys Leu Lys Gly Ala C ys Ser Cys Gly 

1225 - - 12 30 

■ 

ASP X" ASP ASP Ser Glu *ro val Leu Lys 
1240 1245 
i 

■ 

Gly Val Lys Leu His Tyr Thr 
1250 ' 1255 

* * 

<210> 34 
<211> 220 
<212> PRT 

<213> Severe acute respiratory syndrome virus ■ 
<400> 34 



Met Ala Asp Asn Gly Thr lie Thr Val Glu Glu Leu Lys Gin- Leu 



10 15 



Leu 



Glu Gin Trp Asn Leu Val He Gly Phe Leu Phe Leu Ala Trp lie 



25 3Q 



Met 



Leu Leu Gin Phe Ala Tyr Ser Asn Arg Asn Arg Phe Leu Tyr lie lie 
Lys Leu Val Phe Leu Trp Leu Leu Trp Pro Val Thr Leu Ala C ys Phe 

3 O 



60 



Val Leu Ala Ala Val Tyr Arg lie Asn Trp Val Thr Gly Gly 

7 5 



He Ala 
80 
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He Ala Met Ala Cys He Val Gly Leu Met .Trp Leu Ser Tyr Phe 



85 9Q 



Val 
95 



Ala Ser Phe' Arg Leu Phe Ala Arg Thr Arg Ser Met Trp" Ser Phe Asn ' 



110 



Pro Glu Thr Asn He Leu Leu Asn Val Pro Leu Arg Gly Thr He Val 

120 125 

* ■ 

Thr Arg Pro Leu Met' Glu' Ser Glu Leu Val He Gly. Ala Val He He 

135 140 

Arg Gly His Leu Arg Met .Ala Gly His Ser Leu Gly Arg Cys Asp lie 

155 160 

Lys Asp Leu Pro Lys Glu He Thr Val Ala Thr Ser Arg Thr Leu Ser 

165 -170 • 175 

« 

Tyr Tyr Lys Leu Gly Ala Ser Gin Arg Val Gly Thr Asp Ser Gly Phe . 

Ala Ala Tyr Asn Arg Tyr Arg lie Gly Asn Tyr Lys Leu Asn Thr Asp 
195 200 205 

■ 

His Ala Gly Ser Asn Asp Asn He Ala Leu Leu Val ■ 
210 215 220 

<:210> 35 
<211> 76 
<212> PRT 

<213> Severe acute respiratory syndrome virus 
<400> 35 

Met Tyr Ser Phe Val Ser Glu Glu Thr Gly Thr Leu He Val Asn Ser 
■ 5 10 15 . 

m 

Val Leu Leu Phe Leu Ala Phe Val Val Phe Leu Leu Val Thr Leu Ala 

20 25 30 



He Leu Thr Ala Leu Arg Leu Cys Ala Tyr Cys Cys Asn lie Val 



35 



40 45 



Asn 



Val Ser Leu Val Lys Pro Thr Val Tyr Val Tyr Ser' Arg Val Lys Asn 

55 60 
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Leu Asn Ser Ser Glu Gly Val Pro Asp Leu Leu Val 

70 • . 75 

■ 

<210> 36 
<211> 422- 
<212> PRT 

<213> Severe acute respiratory syndrome virus . 

<400>* 36 * 

Met Ser Asp Asn Gly Pro Gin Ser Asn Gin Arg Ser Ala Pro Arg He 

5 10 15 

< » 

Thr Phe Gly Gly Pro Thr Asp Ser Thr Asp Asn Asn- Gin. Asn Gly Gly 

2 5 " 



30 



Arg Asn Gly Ala Arg Pro" Lys Gin Arg Arg Pro Gin Gly Leu Pro Asn 

40 45 

Asn Thr Ala Ser Trp Phe Thr Ala Leu Thr Gin His Gly Lys Glu Glu 

55 60 

■ • 

Leu Arg Phe Pro Arg Gly Gin Gly Val Pro He Asn Thr Asn Ser Gly 

7 ^ 80 

Pro Asp Asp Gin lie Gly Tyr Tyr Arg Arg Ala Thr Arg Arg Val Arg 



95 



Gly Gly Asp Gly Lys Met Lys Glu Leu Ser Pro Arg Trp Tyr Phe Tyr 

105 



110 



Tyr Leu Gly Thr Gly Pro Glu Ala Ser Leu Pro Tyr Gly Ala Asn Lys 



125 



Glu Gly He Val Trp Val Ala Thr Glu Gly Ala Leu Asn Thr. Pro Lys 



140 



Asp His He Gly Thr Arg Asn Pro Asn Asn Asn Ala Ala Thr Val 



155 



Leu 
160 



Gin Leu . Pro Gin Gly Thr Thr Leu Pro Lys Gly Phe Tyr Ala Glu Gly 

165 170 175 

Ser Arg Gly Gly Ser Gin Ala Ser Ser Arg Ser Ser Ser Arg Ser Arg 



Gly Asn Ser Arg Asn Ser Thr Pro Gly Ser Ser Arg Gly Asn Ser Pro 

200 205 
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Ala Arg Met Ala Ser. Gly Gly Gly Glu Thr Ala' Leu Ala Leu Leu Leu 

Leu Asp Arg' Leu Asn Gin Leu Glu Ser Lys Val Ser Gly Lys Gly Gin 

230 235 . 240 

* 

m - 

Gin Gin Gin Gly Gin Thr Val Thr Lys Lys Ser Ala Ala Glu Ala Ser 

245 ' .250 255 

* ■ 
• ■ • I 

Lys Lya Pro Arg Gin Lys Arg Thr Ala Thr Lys Gln.Tyr Asn Val Thr 

260 265 270 

* 

Gin Ala Phe Gly Arg Arg Gly Pro Glu Gin Thr Gin Gly Asn Phe Gly 
275 280 285 . * 

Asp Gin Asp Leu He Arg Gin Gly Thr Asp Tyr Lys His TrpPro Gin 

3 00, 

■ lie Ala Gin Phe Ala Pro Ser Ala Ser Ala Phe Phe Gly Met Ser Arg 

315 320 

* 

lie Gly Met Glu Val Thr Pro Ser Gly Thr Trp Leu Thr Tyr His Gly 

325 330 335 

♦ 

Ala He Lys Leu Asp Asp Lys Asp Pro Gin Phe Lys Asp Asn Val He 

■ 34D 345 350 ' 

* 

Leu Leu Asn Lys His He Asp Ala Tyr Lys Thr Phe Pro Pro Thr Glu- 
355 360 365 

Pro Lys Lys Asp Lys Lys, Lys Lys Thr Asp Glu Ala Gin Pro Leu Pro 
J/U . 375 . .• . 380 

Gin Arg Gin Lys Lys Gin- Pro Thr Val Thr Leu Leu Pro Ala Ala. Asp " 

390 395 4oo 

♦ 

Met Asp Asp Phe Ser Arg Gin Leu Gin Asn Ser Met Ser Gly Ala Ser 

405 410 4 i5 . 

Ala Asp Ser Thr Gin Ala 

420 



<210> 37 
<211> 230 
<212> PRT 
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<213> Bovine coronavirus 
<400> 37 

Met Ser Ser- Val Thr Thr Pro Ala Pro Val Tyr Thr Trp Thr Ala Asp 
. 3 10- 15 

» 

Glu Ala lie Lys Phe Leu Lys Glu Trp Asn Phe Ser Leu Gly He lie 

25 30 

Leu Leu Phe He Thr Val He Leu Gin Phe Gly Tyr Thr Ser Arg Ser 
35 40 45 

* 

Met Phe Val Tyr Val He Lys Met Val He Leu Trp. Leu Met Trp Pro 

* 

Leu Thr He He Leu Thr He Phe Asn Cys Val Tyr Ala Leu Asn Asn 

00 /0 ' 75 • 



80 



Val Tyr Leu Gly Phe Ser He Val Phe Thr lie Val Ala He He Met 

85 . 90 95 

Trp lie Val Tyr Phe Val Asn Ser He Arg. Leu Phe lie Arg Thr Gly 

100 105 no Y 

Ser Trp Trp Ser Phe Asn Pro Glu Thr Asn Asn Leu Met Cys He Asp 
115 120 125 

Met Lys Gly Arg Met Tyr Val Arg Pro lie He- Glu Asp Tyr His Thr 
XJU 13 5 140 

Leu Thr Val Thr He lie Arg Gly His Leu Tyr Met Gin Gly He Lys 

150 !55 



160 



Leu Gly Thr Gly Tyr Ser Leu Ser Asp Leu Pro Ala Tyr Val Thr Val 

165 170 175 

Ala Lys Val Ser His Leu Leu Thr Tyr Lys Arg Gly Phe Leu Asp Lys 

180 185 190 

He Gly Asp Thr Ser Gly Phe Ala Val Tyr Val Lys Ser Lys Val Gly 
195 200 205 

Asn Tyr Arg Leu Pro Ser Thr Gin Lys Gly Ser Gly Leu Asp Thr Ala 

215 220 



Leu Leu Arg Asn Asn He 
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225 230 

« 

<210> 38 . 
<211> 226 " 
<212> PRT 

• * 
<213>^ Avian infectious " bronchitis virus 

<400> 38 '* 
Met Ser Asn Gly Thr Glu Asn Cys Thr Leu Ser Thr Gin Gin Ala Ala 



10 



15 



Glu Leu Phe Lys Glu Tyr Asn Leu Phe He Thr Ala. Phe Leu Leu Phe 

25 30 • 

* 

Leu Thr lie Leu Leu Gin Tyr Gly Tyr Ala Thr Arg Ser Arg Phe He 

.40 45 

Tyr lie Leu Lys Met He Val Leu Trp Cys Phe Trp Pro Leu Asn He 

55 60 • 

Ala Val Gly He He. Ser Cys He Tyr Pro Pro Asn Thr Gly Gly' Leu 



75 



80 



Val Ala Ala He lie Leu Thr Val Phe Ala Cys Leu Ser Phe Val Gly 

85 90 95 



Tyr Trp He Gin Ser Phe Arg Leu Phe Lys Arg Cys Arg Ser Trp Trp 

105 110 



Ser Phe Asn Pro Glu Ser Asn Ala ' Val Gly Ser He Leu Leu Thr Asn- 

1 2 0 



125 

Gly Gin Gin Cys Asn Phe. Ala lie Glu Ser Val Pro Met Val Leu Ser 

135 140 

■ 

Pro He He Lys Asn Gly Ala Leu Tyr Cys Glu Gly Gin Trp Leu Ala 

150 I 55 160 

Lys Cys Glu Pro Asp His Leu Pro Lys Asp He Phe. Val Cys Thr 



165 170 



Pro 
175 



Asp Arg Arg Asn lie Tyr Arg Met Val Gin Lys Tyr Thr Gly Asp Gin 

185 X90 



Ser Gly Asn Lys Lys Arg Phe Ala Thr Phe Val Tyr Ala Lys Gin 



200 205 



Ser 
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* » t 

Val Asp Thr Gly Glu Leu Gly Ser Val Ala- Thr- Gly Gly Ser Ser Leu 

• 215 220 

* 

Tyr Thr ' 
225 



<210> 39 ' 

<211> 262 ' - 

<212> PRT 

<213> Transmissible gastroenteritis virus 
<400> ..39 

- • 

Met Lys lie Leu Leu lie Leu Ala Cys Val He Ala Cys Ala Cys Gly 

5 ' 10-15 

4 

# 

Glu Arg Tyr Cys Ala Met Lys Ser Asp Thr Asp Leu Ser Cys Arg Asn 

20 25 30 • 

Ser Thr Ala Ser Asp Cys Glu Ser Cys Phe Asn Gly Gly Asp Leu lie • 
35 • 40 45 

• - . m 

Trp His Leu Ala Asn Trp Asn Phe Ser -Trp Ser He He Leu He Val 
50 . S5 60 



Phe He Thr Val Leu Gin Tyr Gly Arg Pro Gin Phe Ser Trp Phe Val 
5 70 • 75 80 

Tyr Gly He Lys Met Leu He Met Trp Leu Leu Trp Pro Val Val Leu 

85 go §5 

♦ 

Ala Leu Thr lie' Phe Asn Ala Tyr Ser Glu Tyr Gin Val Ser Arg Tvr 

!00 • 105 no • 

Val Met Phe Gly Phe Ser He Ala Gly Ala He Val Thr Phe Val Leu 
115 120 125 

> • 

Trp lie Met Tyr Phe Val Arg Ser He Gin Leu Tyr Arg Arg Thr Lys 
130 135 140 y 

Ser Trp Trp Ser Phe Asn Pro Glu Thr Lys Ala He Leu Cys Val Ser 
5 150 155 i 60 

Ala Leu Gly Arg Ser Tyr Val Leu Pro Leu Glu Gly Val Pro Thr Glv 

165 170 175 

Val Thr Leu Thr Leu Leu Ser Gly Asn Leu Tyr Ala Glu Gly Phe Lys 
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PCT/CA2004/000626 



180 185 



190 



He Ala Gly Gly Met Asn lie j.p Asn Leu Pro Lys Tyr ^ ^ ^ 



200 205 



Ala Leu Pro Ser Arg Thr „. V al Tyr Thr Leu Val Gly Lys " 

^15 220 

Lys Ala Ser Ser Ala Thr Gly Tro Ala Tvr T„r t/ t r 
225 230 Y Lys Ser Ala 

235 240 

Gly Asp Tyr Ser Thr Glu Ala Arg Thr Asp Asn Leu Ser Glu Gin Glu 

250 255 

Lys Leu Leu His Met Val' 

260 



<210> 40 

<211> 263 

<212> PRT 

<213> feline coronavirus 

<400> 40 

Met Lys lie Leu Leu lie Leu Ala Cvs Al* v*i m b o 

1 5 * 1J * < * AJ - a v^ 1 Ala Cys Val Tyr Gly 

10 15 

■ 

Glu Gin lie Arg Tyr Cys Ala Met Gin Glu Thr Gly Leu Ser Cys Arg 

25 30 

Asn Gly Thr Ala Ser Asp Cys Glu Ser Cys Phe Asn Gly Gly Asp Leu 

4U -45 * 

He Trp His Leu Ala Asn Trp Asn Phe Ser Tr P Ser He He Leu He 

55 60 

Val Phe He Thr Val Leu Gin Tyr Gly Arg Pro Gin Phe Ser Trp Phe 



75 



80 



Val Tyr Gly ll e Lys Met Leu He Met t™ r e „ t= m ' 

j -uou ne net Trp Leu Leu Trp Pro He Val 

85 90 • 95 

Leu Ala Leu Thr lie Phe Asn Ala Tyr Ser Glu Tyr Glu Val Ser Arg 

105 HQ 

Tyr Val Met Phe Gly Phe Ser Val Ala Gly Ala Val Val Thr Phe Ala 

ito 125 
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. Leu Trp Met Met Tyr . Phe Val Arg Ser lie Gin- Leu Tyr Arg Arg Thr 

135 140 

* 

- 

Lys Ser Trp Trp Ser Phe Asn Pro Glu Thr Asn Ala He Leu Cys Val 

150 155 • 

m 

Asn Ala Leu Gly Arg Ser Tyr Val Leu Pro Leu Asp Gly Thr Pro Thr 

165 170 . 175 . . 

« * • 

Gly Val Thr Leu Thr. Leu. Leu Ser Gly Asn Leu Tyr Ala Glu Gly Phe 

180 185 190 ' 

Lys. Met Ala Gly Gly Leu Thr He Glu His Leu Pro Lys Tyr Val Met 
195 200 205 

He Arg Thr Pro Asn Arg Thr He Val Tyr . Thr Leu Val Gly Lys Gin 

215 220 

* 

Leu Lys Ala Thr Thr Ala Thr Gly Trp Ala . Tyr Tyr Val Lys Ser Lys ' 
225 230 235 

Ala Gly Asp Tyr Ser Thr Glu Ala Arg Thr Asp Asn Leu Ser Glu His 

245 250 • 255 



Glu Lys Leu Leu His Met Val 

' 260 

* ■ 

<210> 41 
<:211> 231 
<212> PRT 

<213> Human coronavirus OC43 
HLYIQGIKLGTGYSWADLPAYMTVAKVTHLCTYK^^ 



<SEQ ID NO: 37 ;prt; Porcine hemagglutinating encephalomyeliti 
<400> 41 



s .virus 



Met Ser Ser Pro Thr Thr Pro Val Pro Val He Ser. Trp Thr Ala Asp 

5 10 15 • 

Glu Ala He Lys Phe Leu Lys Glu Trp Asn Phe Ser Leu Gly He He 

20 25 30 



Val Leu Phe He Thr He lie Leu Gin Phe Gly Tyr Thr Ser Arg Ser 
- 30 40 45 
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Met Phe Val Tyr Val lie Lys Met Val He Leu Trp Lfeu Met Trp Pro 

55. 60 

Leu Thr. He He Leu Thr H e Phe Asn Cys Val Tyr ^ ^ ^ ^ 

, 75 , 80 

* 

Val Tyr Leu Gly phe Ser He Val Phe Thr He Val Ala He' lie Met 

85 90 . 95 

Trp Val Val Tyr Phe Val Asn Ser He Arg Leu Phe He Arg Thr Gly 

105 110 

Ser Trp Trp Ser Phe Asn Pro- Glu Thr Asn Asn Leu Met Cys He Asp 

120 • 125 

Met Lys Gly Arg Met Tyr Val Arg Pro He He Glu Asp Tyr His Thr 
A ° 135 140 

Leu Thr Ala Thr He lie Arg Gly His Leu Tyr He Gin Gly He Lys 

Wi 155 160 



Leu Gly Thr Gly Tyr Ser Leu Ser Asp Leu Pro Ala Tyr Val Thr Val 

165 ' V0 175 

* 

Ala Lys Val Thr His Leu Cys Thr Tyr Lys Arg Gly Phe Leu Asp Arg 

lie Gly Asp Thr Ser Gly Phe' Ala. Val Tyr Val Lys Ser Lys Val Gly 

Asn Tyr Arg Leu Pro Ser Thr His Lys Gly Ser Gly Met Asp Thr Ala 

215 220 

* * 

Leu Leu Arg Asn Asn- lie Met 

230 



225 




<210> 


42 


<211> 


223 


<212> 


PRT 


<213> 


Avian 


<400> 


42 



Met Met Glu Asn Cys Thr Leu Asn Leu Glu Gin Ala Thr Leu Leu Phe 

5 10 , 15 

Lys Glu Tyr Asn Leu Phe He Thr Ala Phe Leu Leu Phe Leu Thr He 

69 
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* 

* ■ 

" 30 

* ■ 

Leu Leu Gin Tyr Gly Tyr Ala Thr Arg Ser Arg Phe lie Tyr n e Leu. 



45 



Lys Met He Val Leu Trp Cys Phe Trp Pro Leu Asn He Ala Val Gly 

Val lie Ser Cys He Tyr Pro Pro Asn. Thr Gly Gly Leu Val Ala Ala 

75 .80 

He lie Leu Thr Val Phe Ala Cys Leu Ser Phe Val Gly Tyr Trp He 

85 90 95 ' 

Gin Ser Cys Arg Leu Phe Lys Arg Cys Arg Ser Trp Trp Ser Phe. Asn 

110 

Pro Glu Ser Asn Ala Val Gly Ser He Leu Leu Thr Asn Gly Gin Gin" 
115 120 -125 

* 

Cys Asn Phe Ala He Glu Ser Val Pro Met Val Leu Ala Pro He lie 

" u 135 • 140 • 

Lys .Asn Gly Val Leu Tyr Cys Glu Gly Gin Trp Leu Ala Lys Cys Glu ■ 

lb0 155 160 

* * 

Pro Asp His Leu Pro Lys Asp He Phe Val Cys Thr Pro Asp Arg Arg 



175 



Asn lie Tyr Arg Met Val Gin Lys Tyr Thr Gly Asp Gin Ser Gly Asn 

±ou 185 4 



190 



Lys Lys Arg Val Ala Thr" Phe Val Tyr Ala Lys Gin Ser Val Asp Thr 

205 

■ 

Gly Glu Leu Glu Ser Val Pro Thr Gly Gly Ser Ser Leu Tyr Thr 

215 220 

<210> 43 
<211> 455 
<212> PRT 

<213> Mouse Hepatitis Virus 
<400> 43 

Met Ser Phe Val Pro Gly Gin Glu Asn Ala Gly Ser Arg Ser Ser Ser 

5 10 • 15 



70 
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PCT/CA2004/000626 

m • 
■ * 

* * 

Val Asn Arg Ala Gly Asn Gly He Leu Lys Lys Thr Thr Trp Ala Asp 

25 30 

■ t 

Gin Thr. Glu Arg Gly Pro Asn Asn Gin Asn Arg Gly Arg Arg Asn Gin ■ 

' 40 • • 45 

Pro Lys Gin Thr Ala Thr Thr Gin Pro Asn Ser Gly Ser Val' Val Pro 

55 60 

His Tyr Ser Trp Phe Ser Gly lie Thr Gin Phe Gin Lys Gly Lys Glu 

.75 80 

Phe Gin Phe Ala Gin Gly. Gin Gly Val Pro lie Ala Asn Gly lie Pro 

85 . 90 95 

Ala Ser Glu Gin Lys Gly Tyr Trp Tyr Arg His Asn Arg Arg' Ser Phe 

105 110 

■ 

Lys Thr. Pro Asp Gly Gin Gin Lys .Gin Leu Leu Pro Arg Trp' Tyr Phe 

120 125 

Tyr Tyr Leu Gly Thr Gly Pro His Ala Gly Ala Glu Tyr Gly Asp Asp 

135 » 2.40 - 



lie Asp Gly Val Val Trp Val Ala Ser Gin Gin Ala Asp Thr Lys Thr 

155 * 160 

9 

Thr Ala Asp He Val Glu Arg Asp. Pro Ser Ser His Glu Ala He Pro 

loo 1 7n 



175 



Thr Arg Phe Ala Pro Gly Thr Val Leu Pro Gin Gly P he Tyr Val Glu 

1 ^ i * 



190 



Gly Ser Gly Arg Ser Ala Pro Ala Ser Arg Ser Gly Ser Arg Ser Gin 

200* "* 



205 



Ser Arg Gly Pro Asn Asn Arg Ala Arg Ser Ser Ser Asn Gin Arg Gin 

£m J» mtj 



220 



225 SX Pr ° ASP Met Ala Glu Glu He Ala Ala Leu 

230 235 240 



Val Leu Ala Lys Leu Gly Lys Asp Ala Gly Gin Pro Lys Gin Val 



245 • 



250 



Thr 



255 
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Lys Gin Ser Ala Lys Glu Val Arg Gin Lys lie Leu Asn Lys Pro Arg 

• 260 • • 265 '270 

Gin Lys Arg. Thr Pro Asn Lys Gin Cys.Pro Val Gin Gin Cys Phe Gly 
-275 . 280 '285 

t • • 

i 

Lys Arg Gly Pro Asn Gin Asn Phe Gly Gly Ser Glu Met Leu Lys Leu 

295 300 

Gly Thr Ser Asp Pro Gin Phe Pro He Leu Ala .Glu Leu Ala Pro Thr 

310 315 320 

Pro Ser Ala Phe Phe Phe. Gly Ser Lys Leu Glu Leu Val Lys Lys Asn 

325" • 330 335 

Ser Gly Gly Ala Asp Asp Pro Thr- Lys Asp Val Tyr Glu Leu Gin Tvr 

340 345 350 

* 

Ser Gly Ala lie Arg Phe Asp Ser Thr Leu Pro Gly Phe Glu Thr He 
355 360 365 

Met Lys Val Leu Asn Glu Asn Leu Asp Ala Tyr Gin Asp Gin Ala Gly ' 
370 .375 3 8 o 

■ ft 

■ 

Gly Ala Asp Val Val Ser Pro Lys Pro Gin Arg Lys Arg Gly Thr Lys 
385 390 395 400 

■ 

• » 

Gin Lys Ala Leu Lys Gly Glu Val Asp Asn Val Ser Val Ala Lys Pro 

405 410 

Lys Ser Ser Val Gin Arg Asn Val Ser Arg Glu Leu Thr Pro Glu Asp ■ 

420 425 430 

Arg Ser Leu Leu Ala Gin He Leu Asp Asp Gly Val Vai : Pro Asp Gly 
435 4 4 0 445 *> W 

» 

Leu Glu Asp Asp Ser Asn Val 

450 455 ■ - 

<210> 44 
<211> 448 ' 
<212> PRT 

<213> Bovine coronavirus 
<400> 44 

Met Ser Phe Thr Pro Gly Lys Gin Ser Ser Ser Arg Ala Ser Ser Gly 



10 15 
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A S n Arg Ser Gly Asn Gly lla L ed hy? Trp Ala' Asp Gin Ser Asp Gin 

25 30 

■ 

Ser Arg Asn Val Gin Thr Arg Gly Arg Arg Ala Gin Pro Lys Gin Thr 

4 5 

Ala Thr Ser Gin Gin Pro Ser Gly Gly Asn Val Val Pro Tyr Tyr Ser 

■55 60 

Trp Phe Ser Gly lie' Thr Gin Phe Gin Lys Gly Lys. Glu Phe Glu Phe 

75 .80 

Ala Glu Gly Gin Gly Val Pro He Ala Pro Gly Val Pro Ala Thr Glu 

85 90 95 

Ala Lys Gly Tyr Trp Tyr Arg His Asn Arg Arg Ser Phe Lys Thr Ala 

105 . 110 

Asp Gly Asn Gin Arg Gin Leu Leu Pro Arg Trp Tyr Phe Tyr Tyr Leu 

jL 2 5 

♦ 

Gly Thr Gly Pro His Ala Lys Asp Gin Tyr Gly Thr Asp He Asp Gly 

135 14 0 ' 

Val Tyr Trp Val Ala Ser Asn Gin Ala Asp Val Asn Thr Pro Ala Asp 

155 160 

He Leu Asp Arg Asp Pro Ser Ser Asp Glu Ala lie Pro Thr Arg Phe- 

165 - 170 175 

Pro Pro Gly Thr Val Leu Pro Gin Gly Tyr Tyr He Glu Gly Ser Gly 

Arg Ser Ala Pro Asn Ser Arg Ser Thr Ser Arg Ala Ser Ser Arg Ala 

200 205 

Ser Ser Ala Gly Ser Arg Ser Arg Ala Asn Ser Gly Asn Arg Thr Pro 

215 220 

225 Thr AS P Met Ala As P Gin He Ala Ser Leu Val 

230 235 240 



Leu Ala Lys Leu Gly Lys Asp Ala Ala Lys Pro Gin Gin Val Thr Lys 

245 250 255 



73 
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Gin Thr Ala Lys Glu He Arg Gin Lys He Leu Asn Lys Pro Arg Gin 

0 265 . 270 

Lys Arg.Ser Pro Asn Lys Gin Cys Thr Val Gin Gin Cys Phe Gly Lys 

280 285 

i 

Arg Gly Pro Asn Gin Asn Phe Gly Gly Gly Glu Met Leu Lys Leu Gly 

295 300 

f 

Thr Ser Asp Pro Gin Phe Pro lie Leu Ala Glu Leu Ala Pro Thr Ala 
S 310 • 315 320 

Gly Ala Phe Phe Phe Gly. Ser- Arg Leu Glu Leu Ala Lys Val Gin Asn 

325 330 335 

* 

Leu Ser Gly Asn Leu Asp Glu Pro Gin Lys Asp Val Tyr Glu Leu Arg 

340 345 350 y 

Tyr Asn Gly Ala lie Arg Phe Asp Ser Thr Leu Ser Gly Phe Glu Thr 
355 . 360 365 

He Met Lys Val .Leu Asn Glu Asn Leu Asn Ala. Tyr Gin Gin Gin Asp 
370 ?75 i 380 ' 

Gly. Thr Met Asn Met Ser Pro Lys Pro Gin Arg Gin Arg Gly Gin Lys ' 
b 390 • 395 ,/ QQ 

Asn Gly Gin Gly Glu Asn Asp Asn lie Ser Val Ala Ala Pro Lys Ser 

405 .. 410 415 

Arg Val Gin Gin Asn Lys n e Arg Glu Leu Thr Ala Glu- Asp lie Ser 

420 425 430 





435 


<210> 


45 


<211> 


409 


<212> 


PRT 


<213> 


Avian 


<400> 


45 



440 " 445 



virus 



Met Ala Ser Gly Lys Ala Ala Gly Lys Thr Asp Ala Pro Ala Pro Val 



10 15 



He Lys Leu Gly Gly Pro Lys Pro Pro Lys Val Gly Ser Ser Gly 



Asn 



WO 2004/096842 PCT/CA2004/000626 



20 



25 30 



Ala Ser Trp Phe Gin Ala. Leu Lys Ala Lys Lys Leu Asn Ala Pro Ala 

3D 40 * 



45 ■ 



Pro Lys Phe Glu Gly Ser Gly Val Pro Asp Asn Glu Asn Leu Lys- Il e 



55 go 



Ser Gin Gin His Gly Tyr Trp Arg Arg. Gin Ala Arg Tyr Lys Pro Gly 

• . /u -75 



.80 



Lys Gly Gly Arg Lys Pro Val Pro Asp Ala Trp Tyr Phe Tyr Tyr Thr 

95 



85 go 



Gly Thr Gly Prq Ala Ala Asp Leu Asn Trp Gly Asp Ser Gin Asp Gly 

100 105 - 110 K 7 

He Val Trp Val Ala Ala Lys Gly Ala Asp Val Lys Ser Arg Ser Asn' 

120 125 

Gin Gly Thr Arg Asp Pro Asp Lys Phe Asp Gin Tyr Pro Leu Arg Phe ' 

.135 . i4 0 

145 ** P Gly Gly Pro A ^ G1 y Asn Phe Arg Trp Asp' Phe lie Pro Leu 

150 155 i 60 

t 

1 

Asn Arg Gly Arg Ser Gly Arg Ser Thr Ala Ala Ser Ser Ala Ala Ser 

165 170 175 

• ■ * 

Ser Arg Ala Pro Ser Arg Glu Gly Ser Arg Gly Arg Leu Asn Gly Ala 

' 180 1S5 190 

♦ 

Glu Asp Asp Leu lie Ala Arg Ala Ala Lys lie lie Gin Asp Gin Gin • 

Lys Lys Gly Ser Arg Ile Thr Lys Ala Lys Ala Glu Glu Met He His' 
XKi 215 220 

Arg Arg Tyr Cys Lys Arg Thr Val Pro Pro Gly Val' Ser lie Asp Lys 

235 240 

Val Phe Gly Pro Arg Thr Lys Gly Lys Glu Gly Asn Phe Gly Asp Asp 

45 2 50 255 

Lys Met Asn Glu Glu Gly He Lys Asp Gly Arg Val Thr Ala Met Leu 

260 265 270 



75 



> 
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Asn Leu Val Pro Ser Ser His Ala Cys Leu -Phe Gly .Ser Gin Val Thr 



285 



Pro Lys Leu Gin Pro Asp Gly Leu His Leu Thr Phe Arg Phe Thr -Thr 



300 



Val Val Ser Arg Asp Asp Pro Gin Phe Asp Asn Tyr Val Lys He Cys 

315 



320 



Asp Glu Cys Val Asp Gly Val Gly Thr Arg Pro Lys Asp Glu Val 

325 33 0 335 

Arg Pro Lys Ser Arg Ser Ser Ser Arg'pro Ala Thr Arg Gly Thr Ser 

34 5 ~ 



350 



Pro Ala Pro Lys Gin Gin Arg Pro Lys Lys Glu Lys Lys Pro Lys Lys 



365 



Gin Asp -Asp Glu Val Asp Lys Ala Leu Thr Ser Asp Glu Glu Arg Asn 



380 



Asn Ala Gin LeU Glu Phe Asp Asp Glu Pro Lys Val He Asn Trp Gly 

395 



400 



Asp Ser Ala Leu Gly Glu Asn Glu Leu 

405 



<210> 46 

<211> 376 

<212> PRT 

<213> Feline coronavirus 

<400> 46 



Met Ala Thr Gin Gly Gin Arg Val Asn Trp Gly Asp Glu Pro Ser Lys 

■ 5 io- 15 

Arg Arg Gly Arg Ser Asn Ser Arg Gly Arg Lys Asn Asn Asp He Pro 



25 



30 



Leu Ser Tyr Phe Asn Pro He Thr Leu Asp Gin Gly Ser Lys Phe Trp 
•« 40 45 " 



Asn Leu Cys Pro Arg Asp Phe Val Pro Lys Gly He Gly Asn Lys Asp 

" 60 
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qin Gin lie Gly Tyr Trp Ash Arg Gin. Ala Arg Tyr Arg He Val Lys ' 



75 • 



80 



Gly Gin Arg Val Glu Leu Pro Glu. Arg Trp Phe Phe TyrlPhe Leu Gly 

85 • 90 95 

Thr Gly Pro His Ala Asp Ala Lys Phe Lys Ala Lys n. A s P Gly' Val" 

• 105 110 

Ph.e Trp Val Ala Arg Asp Gly Ala Met Asn Lys Pro Thr Ser Leu .Gly 

120 125 

Thr Arg Gly Thr Asn Asn Glu Ser Lys Pro Leu Lys Phe Asp Gly Lys 

135 14 0 

■ ■ 

lie Pro Pro Gin Phe Gin Leu Glu Val Asn Arg Ser Arg Asn Asn Ser 

155 160 

* 

•Arg Ser Gly Ser Gin Ser Arg Ser Val Ser Arg Asn Arg. Ser Gin Ser' 

• 165 "0 175 - 

Arg Gly Arg Gin Gin Ser Ash Asn Gin Asn Thr Asn Val Glu Asp Thr 



185 



190 



He Val Ala Val Leu Gin Lys Leu Gly Val Thr Asp Lys Gin Arg Ser 

x^o 200 • 



205 



Arg Ser Lys Ser Gly Glu Arg Ser Gin Ser Lys Ser Arg Asp Thr Thr 



220 



225 Ala ASn g; His . Thr Tr P ^s Lys Thr Ala Gly Lys Gly 

235 



■240 



Asp Val Thr Asn Phe Tyr Gly Ala Arg Ser Ser Ser Ala Asn Phe Gly 



250 255 



Asp Ser Asp Leu Val Ala Asn Gly Asn Ala Ala Lys Cys Tyr Pro Gin 

265 



270 



He Ala Glu Cys Val Pro Ser Val Ser Ser He Leu Phe Gly Ser Gin 



285 



Trp Ser Ala Glu Glu Ala Gly Asp Gin Val Lys Val Thr Leu Thr His 

^ y 3 — — — 



300 



Asn Tyr Tyr Leu Pro Lys Asp Asp Ala Lys Thr Ser Gin Phe Leu Glu 



77 
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305 



310 



315 



PCT/CA2004/000626 



320 



Gin He Asp Ala Tyr Lys Arg Pro Ser Glu Val Ala Lys Asp Gin Arc 

325 nnn _ y ' 



3.30 



335 



Gin Arg Lys Ser Arg Ser Lys Ser Ala Asp Lys Lys Pro Glu Glu- 



340 



345 



Leu 



350 



Ser Val Thr Leu Glu Ala Tyr Thr Asp Val Phe Asp Asp Thr Gin Val 
" 3i)5 360 : 365 



Glu Met He Asp Glu Val Thr Asn 
370 • 375 



<210> 47 
<211> 382 
<212> ' PRT 

<213> porcine transmissible gastroenteritis virus 
<400> 47 

•Met Ala Asn Gin Gly. Gin Arg Val Ser Trp Gly Asp Glu Ser Thr Lys 

5 . 10- • . 15 ' 



Thr Arg Gly Arg Ser Asn Ser Arg Gly Arg Lys Asn Asn Asn He 



20 



25 



Pro 



30 



Leu Ser Phe Phe Asn Pro lie Thr Leu Gin Gin Gly Ser Lys Phe Trp 
" 40 45 

* I 

Asn Leu Cys Pro Arg Asp Phe Val Pro Lys Gly He Gly Asn Arg Asp 

55 50 

* 

Gin Gin He Gly Tyr Trp. Asn Arg Gin Thr Arg Tyr Arg Met Val Lys 

70 75 8 £ 



♦ 

Gly Gin Arg Lys Glu Leu Pro Glu Arg Trp Phe Phe 

85 .90 



Tyr Tyr Leu Gly 
95 



Thr Gly Pro His Ala Asp Ala Lys Phe Lys Asp Lys Leu Asp Gly Val 



105 



110 



Val Trp Val Ala Lys Asp Gly Ala Met Asn Lys Pro Thr Thr Leu Gly 
115 120 



Ser Arg Gly Ala Asn Asn Glu Ser Lys Ala Leu Lys Phe Asp Gly Lys 
x -' v 135 14q 
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IS Pr ° GlY G1U Phe JJJ Leu G1 « V ^ *sn ?ln Ser A*g Asp Asn 



• 155 



Ser 
160 



Arg Leu. Arg Ser Gin Ser Arg Ser Arg Ser Arg Asn Arg Ser Gin Ser 

65 ' 170 175 • 

f 

* 

Arg Gly Arg Gin Gin Ser Asn Asn Lys Lys Asp Asp Ser Val Glu Gin 

185 190 

Ala Val Leu Ala Ala Leu Lys Lys Leu Gly val Tyr Thr Glu Lys Gin 

200 205 

Gin Gin Arg Ser Arg Ser. Lys- Ser Lys Glu Arg Ser Asn Ser Lys He 

215 220 

Arg Asp Thr Thr Pro Lys Asn Glu Asn Lys His Thr Trp Lys Arg Thr 

■ 235 240 

Ala Gly Lys Gly Asp Val Thr Arg Phe Tyr Gly Thr Arg Ser Asn 



245 250 



Ser 
255 



Ala Asn Phe Gly Asp Ser Asp Leu Val Ala Asn. Gly Ser Ser Ala Lys 



.270 



His Tyr Pro Gin Leu Ala Glu Cys Val Pro Ser Val Ser Ser He Leu 



285 



Phe Gly Ser Tyr Trp Thr Ser Lys Glu Asp Gly Asp Gin He Glu Val 



300 



Thr Phe Thr His Lys Tyr His Leu Pro Lys Asp Asp Pro Lys Thr Gly 

3 1 5 ~ 



320 



Gin Phe Leu Gin Gin He Asn Ala Tyr Ala Arg Pro Ser Glu Val Ala 

J " 330 "~ 



335 



Lys Glu Gin Arg Lys Arg Lys Ser Arg Ser Lys Ser Ala Glu Arg Ser 

<3 5 0 

Glu Gin Glu Val Val Pro Asp Ala Leu He Glu Asn Tyr Thr Asp Val 

360 365 

Phe Asp Asp Thr Gin Val Glu Met lie Asp Glu Val Thr Asn 
U 380 



79 
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• 

<210> 48 
<211> 389 
<212> PRT 

<213> Human cpronavirus 229E 
<4O0> 48 



PCT/CA2004/000626 



Met Ala Thr Val Lys Trp Ala Asp Ala Ser Glu Pro Gin Arg. Gly 



5 - iq - ~* Arg 



Gin Gly Arg lie Pro Tyr Ser Leu ?yr >r ^ ^ ^ ^ ^ ^ 

\ 25 30 

Glu Gin Pro Trp Lys Val He Pro Arg Asn Leu Val Pro He Asn Lys 

Lys Asp Lys Asn Lys Leu lie Gly Tyr Trp Asn Val Gin Lys Arg Phe 

" 60 

Arg Thr Arg Lys Gly Lys Arg Val Asp Leu Ser Pro Lys Leu His Phe 

75 80 



Tyr Tyr Leu Gly Thr Gly Pro His Lys Asp Ala Lys Phe Arg 

85 .90 



Glu Arg 
95 



Val C31u Gly Val." Val Trp Val- Ala Val Asp Gly Ala Lys Thr Glu Pro 

105 HQ 

■ ■ 

Thr Gly Tyr Gly Val Arg Arg Lys Asn Ser Glu Pro Glu He Pro His 

120 125 



Phe Asn Gin Lys Leu Pro Asn Gly Val Thr Val Val 



130 



135 



140 



Glu Glu Pro Asp 



Ser Arg Ala Pro Ser Arg Ser Gin Ser Arg Ser Gin Ser Arg Gly ^ 



155 



160 



• m 

Gly Glu Ser Lys Pro Gin Ser Arg Asn Pro Ser Ser Asp Arg Asn Hi 

170 175 



s 



Asn Ser Gin Asp Asp He" Met Lys Ala Val Ala Ala 

180 185 



Ala Leu Lys Ser 
190 



Leu Gly Phe Asp Lys Pro Gin Glu Lys Asp Lys Lys Ser Ala Lys Thr 

200 .205 



Gly Thr Pro Lys Pro Ser Arg Asn Gin Ser Pro Ala Ser Ser Gin Thr 

<Jli> 220 
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Ser Ala Lys Ser Leu Ala Arg Ser Gin Server Glu.Thr Lys Glu Gin 

235 • 240 



Lys His Glu Met Gin Lys Pro Arg Trp Lys Arg Gin Pro Asn Asp Asp 

245 250 --- P 



255 



Val Thr Ser Asn Val Thr Gin Cys Phe Gly Pro Arg Asp Leu Asp His 

265 270 

Asn Phe Gly Ser Ala Gly Val Val Ala Asn Gly Val Lys Ala Lys Gly 

280 285. 

4 

* - 

.Tyr Pro Gin Phe Ala Glu Leu Val Pro Ser Thr Ala Ala Met Leu Phe 
* u 295 300 

■ 

Asp Ser His He Val Ser Lys Glu Ser Gly Asn Thr Val Val Leu Thr 

310 315 320 

Phe Thr Thr Arg Val Thr Val Pro Lys Asp His Pro His Leu Gly Lys 

325 -330 ' • 335 

Phe Leu Glu Glu Leu Asn Ala Phe Thr Arg Glu Met Gin Gin ' His Pro 

J4D 345 • 35 0 

Leu Leu Asn Pro Ser Ala Leu Glu Phe Asn Pro Ser Gin Thr Ser' Pro 

360 365 

Ala Thr Ala Glu Pro Val Arg Asp' Glu Val Ser lie. Glu Thr Asp He 

♦ 

* 

He Asp Glu Val Asn 
385 



■<210> 49 

<211> 448 

<212> PRT 

<213> Human coronavirus 

« 

<400> 49 

Met Ser Phe Thr Pro Gly Lys Gin Ser Ser Ser Arg Ala Ser Ser Gly 
1 5 ' 10 is 7 

Asn Arg Ser Gly Asn Gly lie Leu Lys Trp Ala Asp Gin Ser Asp Gin 

20 25 30 
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Val Arg Asn Val Gin Thr Arg Gly Arg' Arg Ala Gin Pro Lys Gin' Thr 

. 40 . 45 

* 

* A 
• W . • » ■ 

* P 

Ala Thr Ser Gin Gin Pro Ser Gly Gly Asn.Val Val Pro- .Tyr Tyr Ser' 

55 60 

♦ 

Trp Phe Ser Gly He Thr Gin Phe Gin Lys Gly Lys Glu Phe Glu phe 

70 • -75 . 80 

Val Glu Gly Gin Gly Pro Pro He Ala'- Pro Gly Val- Pro Ala Thr Glu 

85 90 95 

9 

a 

Ala Lys Gly Tyr Trp Tyr Arg His Asn Arg Gly Ser Phe Lys Thr Ala 

iUU 105 



110 



Asp Gly Asn Gin Arg Gin Leu Leu Pro Arg Trp Tyr Phe Tyr Tyr Leu 

120 125 

Gly Thr Gly Pro His Ala Lys Asp Gin Tyr Gly Thr Asp lie Asp Gly 

135 140 

Val Tyr Trp Val Ala Ser Asn Gin Ala Asp Val Asn Thr Pro Ala Asp 

155 160 



He Val Asp Arg Asp Pro Ser Ser Asp Glu Ala He Pro Thr Arg Phe 



175 



Pro Pro Gly Thr Val Leu Pro Gin Gly Tyr Tyr lie Glu Gly Ser Gly • 

185 190 

i 

Arg Ser Ala Pro Asn Ser Arg Ser Thr Ser Arg Thr Ser Ser Arg Ala 

200 205 

« • 

Ser. Ser Ala Gly Ser Arg Ser Arg Ala Asn Ser Gly Asn Arg Thr Pro 

220 

225 ^ ASP MSt Ala ASP Gln Ile Ala Se * Val. 

230 235 240 

♦ * 

Leu Ala Lys Leu Gly Lys Asp Ala Thr Lys Pro Gin Gin Val Thr Lys 

245 2 5o 255 * 

His Thr Ala Lys Glu Val Arg Gin Lys lie Leu Asn Lys Pro Arg Gin 

265 270 

Lys Arg Ser Pro Asn Lys Gin Cys Thr Val Gin Gin Cy S Phe Gly Lys 

82 
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275 280 



285 



Arg Gly Pro Asn Gin Asn Phe Gly Gly Gly Glu Met Leu Lys Leu Gly 

■ 295 . ■• 300 

♦ 

Thr Ser Asp Pro Gin Phe Pro lie Leu Ala Glu Leu Ala Pro Thr Ala 

310 315 320 

* ♦ 

Gly Ala Phe Phe Phe Gly Ser Arg Leu Glu Leu Ala Lys Val Gin Asn ' 

325 330. • 335 

Leu Ser Gly Asn Pro Asp Glu Pro Gin Lys Asp Val Tyr Glu Leu Arg 

Tyr Asn Gly Ala He Arg Phe Asp Ser Thr Leu Ser Gly Phe Glu Thr 
* 0i> 360 3 6 5 

He Met Lys Val Leu Asn Glu Asn Leu Asn Ala Tyr Gin Gin Gin Asp- 
Gly Met Met Asn Met Ser Pro Lys Pro Glh Arg Gin Arg Gly His Lys 



• 395 



400 



Asn Gly Gin Gly Glu Asn Asp Asn He Ser Val Ala. Val Pro Lys Ser 

• 405 416 415 

Arg Val Gin Gin Asn Lys Ser Arg Glu Leu Thr Ala Glu Asp lie Ser 
Leu Leu Lys Lys Met Asp Glu Pro Tyr Thr Glu Asp Thr Ser Glu 



435 440 



He 
445 



<210> 50 ■ 
<211> 449 
<212> PRT 

<213> porcine hemagglutinating encephalomyelitis 
<400> 50 

Met Ser Phe Thr Pro Gly Lys Gin Ser Ser Ser Arg Ala Ser Ser Gly 

5 10 15 



Asn Arg Ser Gly Asn Gly He Leu Lys Trp Ala Asp Gin Ser Asp Gin 

0 25 30 



Ser Arg Asn Val Gin Thr Arg Gly Arg Arg Val Gin Ser Lys Gin Thr 

40 45 
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Ala Thr Ser Gin Gin Pro Ser Gly Gly Thr Val Val Pro Tyr Tyr Ser. 

60 

* 

Trp Pha ser. Gly He Thr Gin Phe Gin Lys. Gly Lys Glu Phe Glu Phe 

• . /U 7 1= 

80 

i * 

■ 

Ala Giu Gly Gin Gly Val Pro He Ala Pro Gly Val Pro Ser Thr Glu 

85 90 . 95 

Ala Lys Gly Tyr Trp Tyr Arg His Asn Arg Arg Ser Phe Lys Thr Ala 

105 - 110 

■ 

Asp Gly Asn Gin Arg Gin. Leu- Leu Pro Arg Trp Tyr Phe Tyr Tyr Leu 

120 125 

Gly Thr Gly Pro His Ala Lys Asp Gin Tyr Gly Thr Asp lie Asp Gly ' 

140 

Val Phe Trp Val Ala Ser Asn Gin Ala Asp He Asn Thr Pro Ala Asp 

155 " 160 * 

He Val Asp Arg Asp Pro Ser Ser Asp Glu Ala. He Pro Thr Arg Phe ' 



175 



Pro . Pro Gly Thr Val Leu Pro Gin Gly Tyr Tyr He Glu Gly Ser Gly 

185 



190 



■ 

Arg Ser Ala Pro Asn Ser Arg Ser Thr Ser Arg Ala Pro Asn Arg Ala 

2 0 0 



.205 



Pro Ser Ala Gly Ser Arg Ser Arg Ala Asn Ser Gly Asn Arg Thr Ser 

220 

Thr Pro Gly Val Thr- Pro Asp Met Ala Asp Gin He Ala Ser Leu Val 

235 240 

Leu Ala Lys Leu Gly Lys Asp Ala Thr Lys Pro Gin Gin Val Thr Lys 

245 250 255 

Gin Thr Ala Lys Glu Val Arg Gin Lys He Leu Asn Lys Pro Arg Gin 

265 270 

Lys Arg Ser Pro Asn Lys Gin Cys Thr Val Gin Gin Cys Phe Gly Lys 

280 285 



* 
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Arg Gly Pro Asn Gin Asn Phe Gly Gly Gly Glu 
290 295 
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Met Leu "Lys Leu Gly 
300- 



Thr Ser Asp Pro Gin Phe P ro He Leu' Ala Glu Leu Ala Pro Thr Ala 

315 320 



Gly Ala Phe Phe Phe Gly Ser Arg Leu Glu Leu Ala Lys Val. Gin 



325 



330 



Asn 



335 



Leu Ser Gly Asn Pro Asp Glu Pro Gin Lys Asp Val Tyr Glu Leu Arg 

345 350 

* 

Tyr Asn Gly Ala He Arg Phe Asp Ser Thr Leu Ser Gly Phe Glu Thr 

i 

He Met Lys Val Leu Asn Gin Asn Leu Asn Ala Tyr Gin His Gin Glu 

375 380 



Asp Gly Met Met Asn. lie Ser Pro Lys Pro Gin Arg Gin Arg Gly 



395 



Gin 
400 



Lys Asn Gly Gin Val Glu Asn Asp Asn Val Ser Val Ala Ala Pro Lys 



410 



415 



Ser Arg Val Gin Gin Asn Lys Ser Arg Glu Leu Thr Ala" Glu Asp He . 



425 



.430 



Ser Leu Leu Lys Lys Met Asp Glu Pro Tyr Thr Glu Asp Thr Ser Glu 

440 445 



He 



<210> 51 

<211> 409 

<212> PRT 

<213> turkey coronavirus 

<400> 51 



Met Ala Ser Gly Lys Ala Thr Gly Lys'. Thr Asp Ala Pro Ala Pro II 



c - *- w j. --l.<_* t. i.u jLj.e 

5 ■ -io 15 



He Lys Leu Gly Gly Pro Lys Pro Pro Lys Val Gly Ser Ser Gly Asn 

25 30 



Ala Ser Trp Phe Gin Ser He Lys Ala Lys Lys Leu Asn Ser Pro Gin 

. 40 45 
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Pro Lys Phe Glu Gly Ser .Gly Val Pro Asp Asn Glu .Asn He .Lys Thr 

b5 60 

♦ ■ 

Ser Gin Gin His Gly Tyr Trp ^ ^ g Gln Ala ^ phe ^ ^ ^ 

75 80 



Lys Gly Gly Arg Lys Pro Val" Pro Asp Ala Trp Tyr Phe Tyr Tyr 

90 95 



Thr 



Gly Thr Gly Pro Ala Ala Asp Leu Asn Trp Gly Asp Thr G i„ Asp Gly 

1 0 5 



110 



.lie Val Trp Val Ala Ala Lys Gly Ala Asn v*l ' Tv « c * 

115 • y A±a AS P Val Lys Ser Arg Ser Asn 

120 125 

Gin Gly Thr Arg Asp Pro Asp Lys -Phe Asp Gin Tyr Pro Leu Arg P he 

140 

Ser Asp Gly Gly Pro Asp Ser Asn Phe Arg Trp Asp Phe He Pro Leu 

150 160 

■ 

•His Arg Gly Ar^Ser Gly Arg Ser .Thr Ala Ala Ser Ser Ala Ala Ser 

165 . 170 . • ■ 175 

Ser Arg Ala Pro Ser Arg Asp Gly Ser Arg Gly Arg Arg Ser Gly- Ser 

185 29 0 

Glu Asp Asp Leu He Ala Arg Ala Ala Lys He lie Gin Asp Gin Gin 

200 . 205 

Lys Lys Gly Ser Arg He Thr Lys Ala Lys Ala Asp Glu Met Ala His 

220 



Arg Arg Tyr Cys Lys Arg Thr Val Pro Pro Gly Tyr Lys Val Asp 



235 



Gin . 
240 



Val Phe Gly Pro Arg Thr Lys Gly Lys Glu Gly Asn Phe Gly Asp Asp 

250 



255 



lys Met Asn Glu Glu Gly lie Lys Asp Gly Arg Val Thr Ala Met Leu 

M \J 



270 



Asn Leu Val Pro Ser Ser His Ala Cys Leu Phe Gly Ser Arg Val Thr 



280 



285 
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« 

■ 

4 

Pro Lys Leu. Gin Pro-' Asp fely Leu His. Leu Arg Phe Glu Phe Thr Thr 

2 ^5 300 

305 *** ASP J?* Pr ° Gln Phe As P Asn Tyr Val Thr He Cys 

JUD 310 315 --- 



320 



Asp Gin Cya Val Asp Gly He Gly Thr Arg Pro Lys Asp Asn Glu 



325 330 



Pro 
335- 



Arg Pro Lys Ser Arg Pro-Ser Ser Arg Pro Ala Thr Arg Giy Asn Ser 

3 4 5 



350 



Pro Ala Pro Arg Gin Gin Arg Pro Lys Lys Glu Lys Lys Pro Lys L y S 

360 365 

Gin Asp Asp Glu Val Asp Lys Ala Leu Thr. Ser Asp Glu Glu Arg Asn 

375 380 

■ 

■ 

■ ■ 

Asn Ala Gin Leu Glu Phe Asp Asp Glu Pro Lys Val ue Asn Trp Gly 



400 . 



Asp Ser Ala Leu Gly. Glu Asn His Leu 

405 



<210> 52 

<211> 1173 

<212> PRT 

<213> Human coronavirus 229E 

■ 

<:400> 52 



Met Phe Val Leu Leu Val Ala Tyr Ala Leu Leu His He Ala Gly Cys 

10 15 • 

Gin. Thr Thr Asn Gly Leu Asn Thr Ser Tyr Ser Val Cys Asn Gly Cys ' 

25 30 

* 

a 

Val Gly Tyr Ser Glu Asn Val Phe Ala Val Glu Ser Gly Gly Tyr H..' 
*° .40 45 

Pro Ser Asp Phe Ala Phe Asn Asn Trp Phe Leu Leu Thr Asn Thr Ser 

55 60 



Ser Val Val Asp Gly Val Val Arg Ser Phe Gin Pro. Leu Leu Leu Asn 

75 80 



Cys Leu Trp Ser Val Ser Gly Leu Arg Phe Thr Thr Gly Phe Val ' 



Tyr 
87 
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85 90 , ' 95 

, m * 

Phe Asn Gly Thr Gly Arg Gly Asp Cys Lys Gly Phe Ser Ser Asp Val 



105 



110 



Leu Ser Asp Val lie Arg Tyr Asn Leu Asn phe Glu Glu ^ L . eu 



120 125 



Arg. Gly Thr lie Leu Phe Lys Thr Ser Tyr Gly Val Val Val Phe Tyr 



135 14Q 



Cys Thr Asn Asn Thr Leu Val Ser Gly Asp Ala His He. Pre Phe Gly 



155 



160 



Thr Val Leu Gly Asn Phe Tyr Cys Phe Val Asn Thr Thr lie Gly Thr 

170 175 

Glu Thr Thr Ser Ala Phe Val Gly Ala Leu Pro Lys Thr Val Arg Glu 



Phe Val lie Ser Arg Thr Gly His Phe Tyr .He Asn Gly Tyr Arg Tyr 

2 0 5 

Phe Thr Leu Gly Asn Val Glu. Ala Val ■ Asn Phe Asn Val Thr Thr Ala 

215 220 



Glu Thr Thr Asp Phe Phe Thr Val Ala Leu Ala Ser Tyr Ala Asp 



235 



Val 
240 



Leu Val Asn Val Ser Gin Thr Ser He Ala Asn He He Tyr Cys Asn 

250 



255 



Ser Val He Asn' Arg Leu Arg Cys Asp Gin Leu Ser Phe Tyr- Val Pro 

2 65 



270 



Asp Gly Phe Tyr Ser Thr Ser Pro He Gin ' Ser Val Glu Leu Pro Val 



280 



285 



Ser lie Val Ser Leu Pro Val Tyr His Lys His Met Phe He Val Leu 

300 

Tyr Val Asp Phe Lys Pro Gin Ser Gly Gly Gly Lys Cys Phe Asn Cys 

315 32 0 

Tyr Pro Ala Gly Val Asn lie Thr Leu Ala Asn Phe Asn Glu Thr Lys 

325 330 335 

88 
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Gly Pro Leu Cys Val Asp Thr Ser His Phe .Thr Thr L ys Tyr V al Ala 

345 350 

val Tyr Ala Asn Val Gly Arc, Trp Sar Ma Ser lie Asn rhr Gly Asn 

360 365 



Cys Pro Phe Ser Phe Gly Lys Val Asn Asn Phe Val Ly S Phe Gly 



380 . 



Ser 



385 ^ ^ ^ ^ ^ ASP 116 Pro G1 * Cys. Ala 



390 



395 



Met .Pro lie 
. 400 



Val Ala Asn Trp Ala Tyr Ser Lys Tyr Tyr Thr. lie Gly Thr Leu Tyr 



415 



Val Ser Trp Ser Asp Gly Asp Gly He Thr Gly Val Pro 

420 425- 



Gin Pro Val 
430 



• Glu Gly Val Ser Ser Phe Met Asn Val Thr Leu Asp Lys Cys Thr Lys 

Tyr Asn lie Tyr Asp Val Ser Gly Val Gly Val lieArg Val Ser Asn 

460 



Asp Thr Phe Leu Asn Gly lie Thr Tyr Thr- Ser Thr 



470 



475 



Ser Gly Asn Leu 

480 



*eu Gly Phe Lys Asp Val Thr Lys Gly Thr He Tyr Ser II 



485 



490 



e Thr Pro 
495 . 



Cys Asn Pro Pro Asp Gin. Leu Val Val Tyr Gin Gin Ala Val Val Gly 



510 



Ala Met Leu Ser Glu Asn Phe ■ Thr Ser Tyr Gly Phe Ser Asn Val Val 



520 



525 



Glu Leu Pro Lys Phe Phe Tyr Ala Ser Asn Gly Thr Tyr Asn Cys Thr 

535 5 4 0 

Asp Ala Val Leu Thr Tyr Ser Ser' Phe Gly Val Cys Ala Asp Gly Ser 

555 560 



He He Ala Val Gin Pro Arg Asn Val Ser Tyr Asp Ser Val Sex 



565 



570 



Ala 



575 
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lie Val Thr . Ala Asn Leu Ser lie Pro Ser Asn Trp Thr He Ser Val 

* 590 

* * 

Gin Val Glu Tyr Leu Gin I le Thr Ser Thr Pro lie Val Val Asp Cys . ' 

♦ 

* * 

Ser Thr Tyr Val Cys Asn Gly Asn Val Arg Cys Val Glu Leu Leu Lys . 

Gin Tyr Thr Ser Ala Cys. Lys Thr He Glu Asp Ala^eu Arg Asn Ser 

U 635 640 

Ala. Arg Leu Glu Ser Ala Asp Val Ser Glu Met Leu Thr Phe Asp Lys 



655 



Lys Ala Phe Thr Leu Ala Asn Val Ser Ser . Phe Gly Asp Tyr Asn 

660 665 670 



Leu 



Ser Ser Val. He Pro Ser Leu Pro Thr Ser Gly Ser Arg Val Ala -Gly 
D/ s . 680 J 



685 



Arg Ser Ala lie Glu Asp He Leu Phe Ser Lys lie Val Thr Ser Gly • 

695 700- ■ 

<■ ■ 

Leu Gly Thr Val Asp Ala Asp Tyr Lys Asn' Cys Thr Lys. Gly Leu Ser" 

710 . 715 7 2o 

lie Ala Asp Leu Ala Cys Ala Gin Tyr Tyr Asn Gly He Met Val Leu 

725 73 0 . 735 

Pro Gly Val Ala. Asp Ala Glu" Arg Met Ala Met Tyr Thr Gly Ser Leu ' 

,qu 745 - 75 0 

Ile Gly Gly He Ala Leu Gly Gly Leu Thr Ser Ala Val Ser He 



755 760 



Pro • 
765 



Phe Ser Leu Ala lie Gin Ala Arg Leu Asn Tyr Val Ala Leu Gin Thr 
//u 775 780 

■ 

Asp Val Leu Gin Glu Asn Gin Lys lie Leu Ala Ala Ser Phe Asn Lys 

790 795 800 

■ 

Ala Met Thr Asn lie Val Asp Ala Phe Thr Gly Val Asn Asp Ala lie 

805 810 815 



90 
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♦ 

Thr Gin Thr Ser Gin Ala Leu Gin Thr Val Ala Thr Ala Leu Asn Lys 

825 -830." 

i 

§ 

lie Gin Asp. Val Val Asn Gin Gin Gly Asn Ser Leu Asn His Leu Thr 

9 

Ser Gin Leu Arg Gin Asn Phe Gin Ala lie Ser Ser Ser lie Gin Ala 

855 860 

lie Tyr Asp Arg Leu Asp Thr lie Gin Ala Asp Gin Gin Val Asp Arg 



875 



880 



Leu lie Thr Gly Arg Leu Ala Ala Leu Asn Val Phe Val Ser His Thr ' 

885 • 890 8 95 

Leu Thr Lys Tyr Thr Glu Val Arg Ala Ser Arg Gin Leu Ala Gin Gin 

00 905 910 

« 

Lys Val Asn Glu Cys Val Lys Ser Gin Ser Lys Arg Tyr Gly Phe Cys 

Gly Asn Gly Thr His He Phe Ser He Val As;n Ala Ala Pro Glu Gly 

94 0 

1 

Leu Val Phe Leu His Thr Val Leu Leu Pro Thr Gin Tyr Lys Asp Val 

955 960 

Glu Ala Trp Ser Gly Leu Cys Val Asp Qi y Thr- Asn Gly Tyr Val Leu 

955 - 9 "70 975 

* 

Arg Gin Pro Asn Leu Ala Leu Tyr Lys Glu Gly Asn Tyr Tyr Arg He 

980 9 85 990 

Thr Ser Arg He Met Phe Glu Pro Arg lie Pro Thr Met Ala Asp Phe 

yy5 iooo 100 5 

• * 

?mo G1U ° yS ASn Val Thr Phe Val Asn He Ser Arg 

1015 102 o 



Ser Glu Leu Gin Thr 
1025 



Thr Leu Gin Glu Leu 
1040 



Asp Leu Val Val Glu 



He Val Pro Glu Tyr 
1030 

Ser Tyr Lys Leu Pro 
1045 

Gin Tyr Asn Gin Thr 



He Asp Val Asn Lys 
1035 



Asn Tyr Thr Val Pro 
1050 



He Leu Asn Leu Thr 
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1055 
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1060 



1065 



Ser ?So rle 8 • r Thr teu ?s asu Lys ser Aia giu l ^ 

1075 1080 •'. 



Io85 ^ LSU 116 Asp Asn Ile Asn S ^ Thr 



1090 



1095 



^ U 1100 ^ ^ ^ J?«c ASn ^ Val Glu Thr ^ 116 Lys 



1105 



1110 



Trp. Pro Trp Trp Val Trp Leu cys He Ser Val Val Leu He Phe 

1120 112 5 

• ♦ 

Val Val Ser Met Leu Leu Leu- cys Cys Cys Ser Thr Gly Cys Cys 
• 1135 1140 • 



Gly Phe -Phe Ser Cys Phe Ala^ Ser Ser lie Arg Gly Cys Cys Glu ■ 



1150' . 



1155 



Ser ™ ' LyS LeU Pr ° Tyr T * r As P Val Glu Lys He - His II 



1160 



1165 



e Gln 



1170 



<210*' 53 
<211> 1164 
<212> PRT 

<213>. Avian infectious bronchitis virus 
<40'0> 53 

Jet Leu Gly Lys Ser Leu Phe Leu Val Thr Ile Leu Cys Ala Leu Cys- 



10 



15 



Ser Ala Asn Leu Phe Asp Pro Ala Asn Tyr Val Tyr Tyr Tyr Gln Ser 

20 25 



30 



Ala Phe Arg Pro Ser Asn Gly Trp His Leu Gln Gly Gly Ala Tyr Ala 
*° 40 45 ' 



Val Val Asn Ser Ser Asn Tyr Ala Asn Asn Ala Gly. Ser Ala Ser Glu 



Cys Thr Val Gly Val lie Lys Asp Val Tyr Asn Gln Ser Ala Ala Ser 



lie Ala Met Thr Ala Pro Leu Gln Gly Met Ala Trp Ser Lys Ser Gln 

85 90 



95 



92 
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Phe Cys Ser Ala His Cys Asp Phe S er Glu He Thr Vai Phe Val Thr 

105 . • 110 . 

His Cys- Tyr Ser Ser Giy Ser Gly Ser Cys Pro He Thr Gly Met He 



120 



125 



Ala Arg Gly His lie Arg Ue Ser Ala Met Lys Asa Gly Ser Leu P he 



140 



Tyr Asn Leu Thr Val Ser Val Ser Lvs T^r n ^ , 

145 iRo y y Pro Asn Phe L V S Ser Phe 

Gin Cys Val Asn Asn Phe Thr Ser Val Tyr Leu Asn Gly Asp Leu Val 

170 175 

Phe Thr Ser' Asn- Lys Thr Thr Asp Val Thr Ser Ala Gly Val Tyr Phe 



190 



Lys Ala Gly Gly P ro Val Asn Tyr Ser lie Met Lys Glu Phe Lys Val 

\J w 



205 



Leu Ala Tyr Phe Val Asn Gly Thr Ala Gin a^n v al T1 t 

210- oic ASR Val Ile Leu °y s Asp 

i 220 

Asn Ser Pro Lys Gly Leu Leu Ala Cys Gin Tyr Asn Thr Gly Asn Phe 

235 ^ 240 

* » 

Ser Asp Gly Phe Tyr Pro Phe Thr. Asn Ser Thr' Leu Val Arg Glu Lys 

255 

Phe lie Val Tyr Arg Glu' Ser Ser Val Asn Thr Thr Leu Ala Leu Thr 

265 270 

Asn Phe Thr Phe Thr Asn Val Ser Asn ai * ni„ r> • ^ 

275 5? er Asn AXa GIn Pro Asn Ser Gly Gly 

280 285 

m * 

Val His Thr Phe His Leu Tyr Gin Thr Gin Thr Ala Gin Ser Gly Tyr 

.300 



Tyr Asn Phe Asn Leu Ser Phe Lpu q^r rin r>^« -it n m 
305 -q" Val T * r Ser 

320 



310 315 



Asp Tyr Met Tyr Gly Ser Tyr His Pro He Cys Ala Phe Arg Pro Glu 

330 335 
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■ 

Thr lie Asn Ser Gly Leu Trp Phe Asn Ser Leu Ser Val Ser Leu Thr 

■340 345 -350 

Tyr Gly Pro Leu Gin Gly Gly Tyr Lys Gin Ser Val Phe .Ser Gly Lys ' 

360 365 

Ala Thr Cys Cys Tyr Ala Tyr Ser Tyr Asn Gly Pro Arg Ala. Cys Lys 

360 

* ■ 

i - 

Gly Val Tyr Ser Gly Glu Leu Ser Arg -Asp Phe Glu Cys Gly Leu. Leu 
. 390 \ 395 400 

Val Tyr Val Thr Lys Ser Asp Gly Ser Arg lie Gin Thr Arg Thr Glu 

. 405 410 415 

Pro Leu Val Leu Thr Gin His Asn Tyr Asn Asn He Thr Leu Asp Lys 

420 425 . 430 • 

■ 

Cys Val Ala Tyr Asn He Tyr Gly Arg Val Gly Gin Gly Phe He Thr • 
iJi3 440 445 

Ash Val Thr Asp Ser Val Ala Asn Phe .Ser Tyr Leu Ala Asp Gly Gly • 

4 55 



460 



Leu Ala He Leu Asp Thr Ser Gly Ala He Asp Val Phe Val Val Gin 

470 . '475 -■ 480 

Gly Ser Tyr Gly Leu Asn Tyr Tyr Lys Val Asn Pro Cys Glu Asp Val • 

485 , 490 495 

Asn Gin Gin Phe Val Val Ser Gly Gly Asn lie Val Gly He Leu Thr ' 

500 505 5io 

« 

Ser. Arg Asn Glu Thr Gly Ser Glu Gin Val Glu Asn Gin Phe Tyr Val ' 
515 520 525 

Lys Leu Thr Asn Ser Ser His Arg Arg Arg Arg Ser He Gly Gin Asn ■ 
5JU 535 540 

* " * 

Val Thr Ser Cys Pro Tyr Val Ser Tyr Gly Arg Phe Cys He Glu Pro 

■ 550 555 560 

Asp Gly Ser Leu Lys Met He Val Pro Glu Glu Leu. Lys Gin Phe Val 

565 570 575 

Ala Pro Leu Leu Asn He Thr Glu Ser Val Leu He Pro Asn Ser Phe 

94 
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' 580 585 590 ' 

Asn Leu Thr Val Thr Asp Glu Tyr He Gin Thr Arg Met Asp Lvs Val 
595 . 600 6 05 ' 

Gin lie Asn Cys Leu Gin Tyr Val Cys Gly Asn Ser Leu Glu Cys Arcr 
61 0 x 615 6 20 

Lys Leu Phe Gin Gin Tyr Gly P ro Val Cys Asp Asn He Leu Ser Val ' 
625 630 635 . 6 4o 

Val Asn Ser Val Ser Gin Lys Glu Asp Met Glu Leu Leu Ser- Phe Tyr 

645 . 650 655 

» 

■ m 

Ser Ser Thr Lys Pro Lys' Gly Tyr Asp Thr Pro Val Leu Ser Asn Val 

660 665 670 

♦ 

Ser Thr Gly Glu Phe Asn He Ser Leu Leu Leu Thr Pro Pro Ser Ser 
675 680 685 

* 

Pro Ser Gly Arg Ser Phe Val Glu Asp Leu Leu Phe Thr Ser Val Glu 
690 695 700 

Thr Val Gly Leu Pro Thr Asp Ala Glu Tyr Lys Lys 'Cys Thr Ala Gly 
705 .710 . 715 720 

Pro Leu Gly Thr Leu Lys Asp Leu He Cys Ala Arg Glu Tyr Asn Gly 

725 730 735 

Leu Leu Val Leu Pro Pro He He Thr Ala Asp Met Gin Thr Met Tvr 

740 745 750 

Thr Ala Ser Leu" Val Gly Ala Met Ala Phe Gly Gly He Thr Ser Ala 
755 . 760 765 

* • 

9 

Ala Ala He Pro Phe Ala Thr Gin He Gin' Ala Arg He Asn His Leu 
• 7 70 775 780 

Gly He Ala Gin Ser Leu Leu Met Lys Asn Gin Glu Lys He Ala Ala 
785 79 0 795 800 

Ser Phe Asn Lys Ala He Gly His Met Gin Glu Gly Phe Arg Ser Thr 

805 810 815 

Ser Leu Ala Leu Gin Gin Val Gin Asp Val Val Asn Lys Gin Ser Ala 

820 825 830 



95 



WO 2004/096842 

PCT/CA2004/000626 



He Leu Thr Glu Thr Met Asn Ser Leu Asn Lys Asn .Phe Gly Ala lie 
8J& 840 845 • 

Ser Ser Val He Gin Asp ii. Tyr A1 - a Gln Leu ^ n- ^ ^ 

Asp Ala Gin Val Asp Arg Leu lie Thr Gly ^ Leu Ser Ser Leu Ser 

870 8 "75 880 

Val Leu Ala Ser Ala Lys Gin Ser Glu Tyr He Arg Val Ser Gin Gin 

_885 890 _ 895 



Arg Glu Leu Ala Thr Gin Lys lie Asn Glu Cys Val Lys Ser Gin Ser 

910 



900 9 05 



Asn Arg Tyr Gly Phe Cys Gly Ser Gly Arg His Val Leu Ser He Pro 



925 



Gin Asn Ala Pro Asn Gly lie Val Phe He His Phe Thr Tyr Thr Pro 

^/ »j ^ 



940 



Glu Thr Phe Val Asn Vai Thr Ala He Val Gly Phe. Cys Val Asn Pro 



955 



960 



Leu Asn Ala Ser Gin Tyr Ala He Val Pro Ala Asn Gly Arg Gly He 

965 ,970 975 

Phe He Gin Val Asn Gly Thr Tyr Tyr He Thr Ser Arg Asp Met Tyr 

980 985 9g 0 

Met Pro Arg Asp He Thr Ala Gly Asp He Val Thr Leu Thr Ser Cys 

995 iooo 1005 . y 

# 

Gin Ala Asn Tyr Val Asn Val Asn Lys Thr Val Tie Thr Thr Phe 

1015 1020 

?£s ASP ASP ASn Phe Asp As P Glu Ser Lys Trp 

1025 ^30 1035 

Trp Asn Asp Thr Lys His Gly Leu Pro Asp Phe Asp Asp Phe Asn 

1045 1050 

Tyr Thr Val Pro He Leu Asn lie <z&r rh, n,, n 

1055 ■ X - Le *> er GI -y G] -u He Asp Asn He 

1060 1065 
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Gln ?Sn 116 Gly LeU A ^ n As P Ser Leu Asn Leu Glu 

1070 1075. 1080 

Glu Leu Ser He He Lya Thr Tyr lie Lys Trp Pro Trp Tyr Val 
1085 . 1090 1Q95 

* 

TrP 116 ° ly Phe Ala lle lle Ile Phe H' e Leu lie Leu 

0 1105 jxio 

- » • 

Gly Trp Val Phe Phe Met Thr Gly Cys Cys Gly Cys Cys Cys Gly 

1120 H25 

CyS f??n Pr ° LeU 116 Ser Lys Cys G1 * ^ Ser' 

11JU H35 ii4 0 

Ser Tyr Tyr Thr Thr Phe Asp Asn Asp Val Val Thr Glu' Gln Tyr 
1145 H50 Y 

Arg Pro Lys Lys Ser Val 
1160 



<210> 54 

<211> 1363 

<212> PR? 

<213> Bovine coronoavirus 



<400> 54 

Met Phe Leu Ile Leu Leu He Ser Leu Pro Met Ala Phe Ala Val He 

- 5- 10 15 

« 

« 

Gly Asp Leu Lys Cys Thr Thr Val Ser He Asn Asp Val Asp Thr Gly 

20 25 30 

Ala Pro Ser lie Ser Thr Asp He Val Asp Val Thr Asn Gly Leu Gly 
35 40 45 

Thr Tyr Tyr Val Leu Asp Arg Val Tyr Leu Asn Thr Thr Leu Leu Leu 
30 55 60 

■ 

Asn Gly Tyr Tyr Pro Thr Ser Gly Ser Thr Tyr Arg Asn Met Ala Leu 
65 70 75 80 

Lys Gly Thr Leu Leu Leu Ser Arg Leu Trp Phe Lys Pro Pro Phe Leu 

85 90 95 

Ser Asp Phe Ile Asn Gly lie Phe Ala Lys Val Lys Asn Thr Lys Val 
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100 105 



110 



lie Lys Lys Gly Val Met Tyr Ser Glu Phe Pro Ala lie Thr lie Gly 



125 



Ser Thr Phe Val Asn Thr. Ser Tyr Ser Val Val Val Gin Pro His Thr 



140 



Thr Asn Leu Asp Asn Lys Leu Gin Gly Leu Leu Glu lie Ser Val Cys 

"0 155 



160 



Gin Tyr Thr Met Cys Glu Tyr Pro- His Thr lie Cys His Pre Lys Leu 

165 . 1? 0 175 

Gly Asn Lys Arg Val Glu Leu Trp His Trp Asp Thr Gly Val Val Ser 



Cys Leu Tyr Lys Arg Asn Phe Thr Tyr Asp Val Asn Ala Asp Tyr Leu 



205 



Tyr Phe His Phe Tyr Gin Glu Gly Gly Thr Phe Tyr Ala Tyr Phe Thr 

215 220 ' 

Asp Thr Gly Val Val Thr Lys Phe Leu Phe Asn Val Tyr Leu Gly Thr 

"° • 235 



240 



Val Leu Ser His Tyr Tyr Val Leu Pro Leu Thr Cys Ser Ser Ala' Met 

255 



245 250 



Thr Leu Glu Tyr Trp Val Thr Pro Leu Thr Ser Lys Gin Tyr Leu Leu 



270 



Ala Phe Asn Gin Asp Gly Val He Phe Asn Ala Val Asp Cys- Lys Ser 

280 ■**" ™* " 



285 



Asp Phe Met Ser Glu He Lys Cys Lys Thr Leu Ser lie Ala Pro Ser 
u 2 95 



300 



Thr Gly Val Tyr Glu Leu Asn Gly Tyr Thr Val Gin Pro He Ala Asp 

315 320 

Val Tyr Arg Arg lie Pro Asn Leu Pro Asp Cys Asn He Glu Ala Trp 

325 330 335 



Leu Asn Asp Lys Ser Val Pro Ser Pro Leu Asn Trp Glu Arg Lys Thr 

u 345 350 
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Phe Ser Asn Cys Asn Phe Asn Met S.er Ser Leu Met Ser Phe lie Gin 
■" 3 360 365 • 

* 

* m 

- 

♦ 

Ala Asp Ser' Phe Thr Cys Asn Asn He Asp Ala Ala Lys He Tyr Glv ' 

370 37.5 380 * y 

• Met Cys Phe Ser Ser lie Thr lie Asp Lys Phe Ala He Pro Asn Gly 

395 • 400 

• 4 

Arg Lys Val. Asp Leu Gin Leu Gly Asn Leu Gly Tyr. Leu Gin Ser Phe 

405 4 i 0 415 

■ 

Asn Tyr Arg lie Asp Thr Thr Ala Thr Ser Cys Gin Leu Tyr Tyr Asn 

420 -425 4 3 0 

Leu Pro Ala Ala Asn Val Ser' Val Ser Arg Phe Asn Pro Ser Thr Trp 
435 440 445 P . 

•Asn Arg Arg. Phe Gly Phe Thr Glu Gin Phe Val Phe Lys Pro Gin Pro . 

- 

Val Gly Val Phe Thr His His. Asp Val Val Tyr Ala Gin His Cys Phe 
1 ■ 410 • 4-75 480 

Lys Ala Pro Lys Asn Phe Cys Pro Cys Lys Leu Asp Gly Ser Leu Cys ' 

485 490 495 

Val Gly Asn Gly Pro Gly il e As p Ala Gly Tyr Lys Asn Ser Gly He- 

500 505 510 . 

Gly Thr Cys Pro Ala Gly Thr Asn Tyr Leu Thr Cys His Asn Ala Ala 
515 520 525 

Gin Cys Asp Cys Leu Cys Thr ■ Pro Asp Pro Ile Thr Ser Lys Ser Thr " 
530 - 535 54Q. . 

Gly Pro Tyr Lys Cys Pro Gin Thr Lys Tyr Leu Val Gly lie Gly Glu 

550 555 ' 560 

His Cys Ser Gly Leu Ala Ile Lys Ser Asp Tyr Cys Gly Gly Asn Pro 

565 570 575 

% 

Cys Thr Cys Gin Pro Gin Ala Phe Leu Gly Trp Ser Val Asp Ser Cys 

580 585 590 
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Leu Gin Gly Asp. Arg Gys Asn lie Phe Ala Asn Phe He Phe His Asr> 
595 600 • .605 . 

Val Asn- Ser Gly Thr Thr Cys Ser Thr Asp Leu Gin Lys " Ser Asn Thr 
610 • 615 620 

Asp He He Leu Gly Val Cys Val Asn Tyr Asp Leu Tyr Gly He Thr 
625 630 • 635 6 4o 

• 

Gly Gin Gly He Phe Val Glu Val Asn Ala Thr Tyr Tyr Asn Ser Trp 

645 -650. • 655 

* 

Gin Asn • Leu Leu Tyr Asp Ser Asn Gly Asn Leu Tyr Gly Phe Arg Asp 

660 . 665 670 

M V* 

Tyr Leu Thr Asn Arg Thr Phe Met He Arg Ser Cys Tyr Ser Gly Arg 
67.5 680 -685 

Val Ser Ala Ala Phe His Ala Asn Ser Ser Glu Pro Ala Leu Leu Phe 
690 695 700 

Arg Asn He Lys Cys Asn Tyr Val Phe Asn Asn Thr Leu Ser Arg Gin 
705 710- . . 715 7 20 

Leu. Gin Pro lie Asn Tyr Phe Asp Ser Tyr Leu Gly Cys Val Val Asn 

725 73 0 ?35 

Ala Asp Asn Ser Thr Ser Ser Val. Val Gin Thr Cys Asp Leu Thr Val 

740 745 75Q 

• Gly Ser Gly Tyr Cys Val Asp Tyr Ser Thr Lys Arg Arg Ser Arg Arg 

/« . 760 765 

" r 

■ 

Ala Thr Thr Gi y T * r Ar 9 Phe Thr Asn- Phe Glu Pro Phe Thr Val 

'IV 775 780 

Asn Ser Val Asn Asp Ser Leu Glu Pro Val Gly Gly Leu Tyr Glu He 
785 790 795 8oo 

Gin He Pro Ser Glu Phe Thr He Gly Asn Met Glu Glu Phe He Gin 

80.5 810 815 

Thr Ser Ser Pro Lys Val Thr He Asp Cys Ser Ala Phe Val Cys Gly 

820 825 830 



■ 

100 
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Asp Tyr Ala Ala Cys Lys Ser Gin Leu Val Glu Tyr Gly Ser Phe Cys 
835 840 . • 845 

Asp Asn He Asn Ala He Leu Thr Glu Val Asn Glu Leu ..Leu Asp Thr" 

Thr Gin Leu Gin Val Ala Asn Ser Leu Met Asn Gly Val Thr Leu Ser 
865 . 870 . . 875 880 

Thr Lys Leu Lys Asp Gly Val Asn Phe' Asn Val Asp' Asp He Asn. Phe 

885 - 890 895 

* 

9 

I 

Ser Pro Val Leu Gly Cys Leu Gly Ser Ala Cys Asn Lys Val Ser Ser 

9 9° 905 • 910 

Arg Ser Ala He Glu Asp Leu Leu Phe Ser Lys Val Lys Leu Ser Asd 
915 920 925 . 

i 

■ 

4 

Val Val G1U Ala T y r As n Asn Cys Thr Gly Gly Ala Glu He- 

930 935 940 

• » 
Arg Asp Leu He Cys Val Gin • Ser Tyr .Asn Gly He Lys Val Leu Pro • 
945 .950 9 55 960 . 

Pro Leu Leu Ser Val Asn Gin He Ser Gly Tyr Thr Leu Ala Ala' Thr 

965 970 " 975 

* 

Ser Ala Ser Leu Phe Pro Pro Leu Ser Ala Ala Val Gly Val Pro Phe 

980 985 990 

I 

Tyr Leu Asn Val Gin Tyr Arg Ile Asn Gly He Gly Val- Thr Met Asp- 
995 xooo 100 5 

♦ 

Val ™ Ser Gln Asn Gln Lys Leu Ile Ala Asn Ala Phe Asn Asn 
1010 ioi5 1620 • 

4 

f 

Ala ™ ASP Ala Ile Gln Glu Phe As P Ala Thr Asn Ser Ala ' 

1025 1030 ' 1035 

■ 

LSU ^« LyS Ile Gln Ala Val Val Asn Ala Asn Ala Glu Ala Leu 
1040 1045 . 1050 

Asn Asn Leu Leu Gln Gln Leu Ser Asn Arg Phe Gly Ala He Ser 
1055 1060 1065 

Ser Ser Leu Gln Glu He Leu Ser Arg Leu Asp Ala Leu Glu Ala 
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1070 
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1075 



1080 



Gin Ala Gin lie Asp Arg Leu 'lie Asn 
1085 1090 



Gly Arg Leu Thr Ala Leu- 
1095 



Asn Val Tyr Val Sex Gin Gin Leu S 



1100 



1105 ■ 



er Asp Ser Thr Leu Val Lys. 



1110 



Phe Ser^ Ala Ala Gin Ala Met^ Glu Lys Val Asn Glu Cys ' Val Lys 



1120 



1125 



Ser Gin Ser Ser Arg He Asn Phe Cys Gly Asn Gly Asn His He 
■ LJ - JU 1135 1140 



He Ser^ Leu Val Gin Asn Ala- Pro Tyr Gly Leu Tyr Phe He His 



1155 



Phe Ser -Tyr Val Pro Thr Lys Tyr Val Thr Ala Lys Val Ser Pro 
. 1165 1170 . 



Gly Leu Cys lie Ala Gly Asp Arg Gly lie- Ala Pro - Lys Ser Gly 
11/0 HBO . 1185 , y 



Tyr ?he ( Val Asn Val Asn Asn Thr TrD 
11^0 1195 P 



Met Phe Thr Gly Ser Gly 
1200 



Tyr Tyr^ Tyr Pro Glu Pro 1^ Thr Gly Asn Asn Val Val Val 



1210 



Met 



1215 



V?on ^ Val ASn Tyr Thr Lys Aia Asp Val 

1220 1225 1230 



Met Leu 



Asn He Ser Thr Pro Asn Leu His Asp Phe Lys 
• 1235 1240 



Glu Glu Leu Asp 
1245 



So ^ ^ Ser Val AIa Pro As * ^u * 



1255 



1260 



Asp Tyr^. He Asn Val Thr Phe^ Leu Asp Leu Gln Asp Glu Met Asn 



1270 



1275 



Arg "Leu Gln Glu Ala He Lys^ Val Leu Asn Gln Ser Tyr He Asn 



1285 



1290 



Leu Lys^ Asp He Gly Thr Tyr^ Glu Tyr Tyr Val Lys Tr P Pro Trp 



1300 



1305 
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Tyr Val Trp Leu Leu lie Gly Phe Ala Glv v*i w , 

1310 iy Val Ala Met Val 

1315 1320 

* 

Leu Leu Phe Phe ,Il e Cys Cys Cvs Thr r^^, n, ro m 

1325 io-L Y Gly Cys G1 y Thr Se *r Cys 

' 1330 1335 

Phe Lya lie Cys Gly Gly c Cys Asp Asp Tyr ^ ^ ^ 

1345 1350 

G1U J??. Val Ile ^ Thr Ser His Asp Asp 

1355 1360 . 

* 

<210> 55 
<211> 1453 
<212> PRT 

<213> canine coronavirus 
<400> 55 

Met lie Val Leu lie Leu Cys Leu Leu Leu Phe Ser Tyr Asn Ser Val 

3 10 15 • 

He- Cys Thr Ser Asn Asn Asp Cys Val Gin Gly Asn Val Thr Gin Leu 



30 



Pre Gly Asn Glu Asn He He Lys Asp Phe Leu Phe His Thr Phe Lys 



4 ° 45 



Glu Glu Pro Ser Val Val Val Gly. Gly Tyr Tyr Pro Thr Glu Val Trp 

55 60 



Tyr Asn Cys Ser Arg Ser Ala Thr Thr Thr Ala Tyr Lys Asp Phe Ser 



70 7S 

75 80 



Asn lie His- Ala Phe Tyr Phe Asp Met Glu Ala Met Glu Asn Ser Thr 

85 90 . 95 

Gly Asn Ala Arg Gly Lys Pro Leu Leu Val His Val His Gly Asp Pro 



105 



110 



Val ser lie He He Tyr He Ser Ala Tyr Arg Asp Asp Val Gin Pro 



120 125 



Arg Pro Leu Leu Lys His Gly Leu Leu r:v« ti» <pu t 

130 -Ttc u Cys Ile Thr L ys Asn Lys He 



135 14Q 
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lie Asp Tyr Asn Thr Phe Thr Ser Ala Gln Trp Ser ^ u . ^ ^ 

155 ' • 160 

• * * ■ 

• # ■ 

Gly Asp Asp Arg Lys He Pro Phe Ser Val He Pro Thr Asp Asn Gly 

170 175 

Thr Lys He Phe Gly Leu Glu Trp Asn Asp Asp Tyr Val Thr Ala' Tyr 

185 190 

lie Ser Asp Arg Ser His His Leu Asn' He Asn Asn= Asn Trp Phe .Asn 

200 205 

Asn Val Thr He Leu Tyr Ser Arg Ser Ser Ser Ala Thr Trp G l„ Lys 

215 . 220 

4 • 

Ser Ala Ala Tyr Val Tyr Gin Gly Val Ser Asn Phe Thr Tyr Tyr Lys 

.235 240 

4 m 

Leu Asn Asn Thr Asn Gly Leu Lys Ser Tyr Glu W Cys Glu Asp Tyr'- 



255 



Glu Tyr Cys Thr Gly Tyr Ala Thr Asn Val Phe Ala Pro Thr Val Gly 



270 



Gly Tyr lie Pro His Gly Phe Ser Phe Asn- Asn Trp Phe Met Arg Thr 

280 285 

* • 

Asn Ser Ser Thr Phe Val Ser Gly Arg Phe Val Thr Asn Gin Pro Leu 

300 

> » 

Leu Val Asn Cys Leu Trp Pro Val Pro Ser Phe Gly Val Ala Ala Gin 

315 .320 

Gin Phe cys Phe Glu Gly Ala Gin Phe Ser Gin Cys Asn Gly Val Ser 

25 330 335 

Leu Asn Asn Thr Val Asp Val Hp Am ph«. t „ 

340 eu Asn phe Thr Ala 

345 350 

Leu Val Gin Ser Gly Met Gly Ala Thr Val Phe Ser Leu Asn Thr Thr 



360 



365 



Gly Gly Val He Leu Glu Ue Ser Cys Tyr Asn Asp Thr Val Ser Glu 



375 380 



Ser Ser Phe Tyr Ser Tyr Gly Glu He. Ser Phe Gly Val Thr Asp Gly 
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385 ' 390 395- . ."400 . 

Pro Arg Tyr Cys Phe Ala Leu Tyr Asa Gly Thr Ala Leu Lys Tyr Leu 

U3 -410 415 

Gly Thr Leu Pro Pro Ser Val Lys Glu lie Ala He Ser Lys Trp Gly • 

425 430 

His Phe Tyr He Asn Gly Tyr Asn Phe Phe Ser Thr Phe Pro He Asp 

440 445 - 

Cys lie Ser Phe Asn Leu Thr Thr Gly Asp Ser Gly Ala. Phe Trp Thr 

455 : 

lie Ala Tyr Thr Ser Tyr Thr Asp Ala Leu Val Gin Val Glu Asn Thr 



475 



480 



Ala lie Lys Lys Val Thr Tyr Cys Asn Ser His lie Asn Asn He Lys 

4 85 * 



4 95 



Cys Ser Glh Leu Thr Ala Asn Leu Gin Asn Gly Phe Tyr Pro Val Ala 

ouu 505 



510 



Ser Ser Glu Val Gly Leu Val Asn Lys Ser Val Val teu Leu Pro -Ser 

. • 5 2 0 



525 



Phe Tyr Ser His Thr Ser Val Asn He Thr He Asp Leu Gly Met Lys 

oJ5 -540 

Arg Ser Gly Tyr Gly Gin Pro He Ala Ser Thr Leu Ser Asn He Thr 

555 560 



Leu Pro Met. Gin Asp Asn Asn Thr Asp Val Tyr Cys H e Arg Ser 

565 570 575 



Asn 



Arg Phe Ser Val Tyr Phe His Ser Thr Cys Lys Ser Ser Leu Trp Asp 

Asp Val Phe Asn Ser Asp Cys Thr Asp Val Leu Tyr Ala Thr Ala Val 

He Lys Thr Gly Thr Cys Pro Phe Ser Phe Asp Lys Leu Asn Asn Tyr 

615 620 

Leu Thr Phe Asn Lys Phe Cys Leu Ser Leu Asn Pro Val Gly Ala Asn 



635 



640 
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Cys Lys Phe Asp Val. Ala Ala Arg Thr Arg Thr Asn Glu Gin Val Val 



655 



Arg Ser Leu' Tyr Val lleTyr Glu Glu Gly Asp Asn lie val Gly Val 



665 



670 



Pro Ser Asp Asn Ser Gly Leu His Asp Leu Ser Val Leu His Leu Asp 

680 • 685 

4 • 

Ser Cys Thr Asp Tyr Asn lie Tyr Gly He Thr Gly.Val Gly He He 

695 700 

« 

Arg Gin Thr Asn Ser Thr Leu Leu Ser Gly Leu Tyr Tyr Thr Ser Leu 

715 . 720 

Ser Gly Asp Leu Leu- Gly Phe Lys Asn Val Ser Asp Gly Val He Tyr 

725 730 735 • 

•Ser Val Thr Pro Cys. Asp. Val Ser Ala His Ala Ala Val He Asp Gly 

745 . 750 

Ala lie Val Gly Ala Met Thr Ser He Asn Ser Glu Leu Leu Gly Leu 



765' 

4 



Thr His Trp Thr Thr Thr Pro Asn Phe Tyr- Tyr Tyr Ser He Tyr Asn 



780 



Tyr Thr Asn Glu Arg Thr Arg Gly Thr Ala lie Asp Ser Asn Asp Val 



795 



800 



Asp Cys Glu Pro lie He. Thr Tyr Ser Asn He Gly Val Cys Lys Asn 

8 °5 810 



815 



.Gly Ala Leu Val Phe He Asn Val . Thr His Ser Asp Gly Asp Val Gin 



830 



Pro lie Ser Thr Gly Asn Val Thr He Pro Thr Asn Phe Thr He Ser 



845 



Val Gin Val Glu Tyr lie Gin Val Tyr Thr Thr Pro Val Ser He Asp ' 

Cys Ser Arg Tyr Val Cys Asn Gly Asn Pro Arg Cys Asn Lys Leu Leu 

875 880 
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« 

Thr Gin Tyr Val Ser Ala Cys Gin Thr lie Glu Gin Ala Leu Ala Met 

865 890 • . 895 . 

Gly Ala- Arg Leu Glu Asn Met Glu lie Asp Ser Met Leu Phe Val Ser 

900 , 905 910 

« 

Glu Asn Ala Leu Lys Leu Ala Ser Val Glu Ala Phe Asn Ser Thr Glu 
915 920 .925 

* 

Thr Leu Asp Pro He Tyr Lys Glu Trp Pro Asn He Gly Gly Ser Trp 
SJ0 935 940 

■ 

945 Gly Gly LSU LyS ^P.Ile.Leu Pro Ser His Asn Ser Lys Arg Lys 

Tyr Arg Ser Ala He Glu Asp Leu Leu Phe Asp Lys Val Val Thr Ser 

965 970 975 

Gly Leu Gly Thr Val Asp Glu Asp Tyr Lys Arg Cys Thr Gly Gly Tyr 

. 980 985 990 

« 

* 

Asp He Ala Asp Leu Val Cys Ala Gin Tyr Tyr Asn Gly He Met- Val 
' 995 1000 i 100 5 

* 

LSU ?m n ASn ASP ASP LyS Met Ala Met Th ^ Ala 

1010 1015 X020 • 

Gly Gly 116 Thr Leu Ser Leu Gly Gly Gly Ala 

1025 1030 . • 1Q35 

■ * 

Val fnL 116 Pr ° PhS Ala Ile Ala Val Gln Ala ^u Asn Tyr 

1040 1045 . 1050 

* ' * 

Val Ala Leu Gin Thr Asp Val Leu Asn Lys Asn Gin Gin He Leu 
1055 1060 .. 1065 

# 

Ala ^„ Ala PhS Asn Gln Ala Ile G1 y Asn He Thr Gin Ala Phe 
1070 1075 1080 

Gly Val Asn Asp Ala Ile His Gln Thr s er Gln Gly Leu Ala 

1085 1090 1095 
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Gin Gly Gin Ala Leu Ser His Leu Thr Leu Gl* .Leu Gin Asn Asn 

1120 . 1125 ' 

Phe gn Ala He Ser Ser Ser lie Ser Asp He Tyr Asn Arg Leu 

1140 ' " 

Asp Glu Leu Ser Ala Asp Ala Gin Val Asp Arg Leu He Thr Gly 

1150 1155 

Arg Le^ Thr Ala Leu Asn Ala^ Phe Val Ser Gin Thr Leu Thr Arg 

Gin Ala Glu Val Arg Ala Ser Arg Gin Leu Ala Lys Asp Lys Val 

• X1B0 1185* 

4 

Asn G1U q Cys Val Arg Ser Gin Ser Gin Arg Phe Gly Phe Cys Gly 

- Liy5 • 1200 



Asn Gly_ Thr His Leu Phe s.r Leu Ala Asn Ala Ala Pro Asn Gly 



1215 



Met Il. o Phe Phe His Thr vg Leu Leu Pro .Thr Ala Tyr Glu Thr 



1230 



1235 ^ X? A °™ Ser As *> Asp Arg Thr 



12 40 1245 



Phe Gly Q Leu Val Val Lys Asp Val Gin Leu Thr Leu Phe Arg Asn 



1260 



Leu Asp Asp Lys Phe Tyr Leu Thr Pro Arg Thr Met Tyr Gin Pro 

1270 1275 

lie Val Ala Thr Ser Ser Asp Phe Val Gin lie Glu Gly Cys Asp 

128 5 12 9o 

■ 

Val Leu Phe Val Asn Ala Thr Val ' He Asp Leu Pro Ser He He 

1300 1305 

Pro Asp Q Tyr He Asp lie Asn Gin Thr Val Gin Asp He Leu Glu 

Asn Phe Arg Pro Asn Trp Thr Val Pro Glu Leu Pro Leu Asp He 

1330 1335 

Phe Asn Ala Thr Tyr Leu Asn ■ t.ph tk. 

y± x,« u i,eu Thr Gly Glu He Asn Asp Leu 
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1340 
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1345 



1350 



Glu Phe^ Arg Ser Glu Lys Leu^ His Asn Thr Thr Val Glu Leu Ala 



1360 



1365 



lllO ^ *^n* ASn Thr LeU Val Leu G1 * Trp 



1375 



1380 



Leu tan Arg He Glu Thr Tyr^ Val Lys Trp Pro Trp_ Tyr Val Trp 



1390 



1395 



iTaa LeU Val Val Ile Phe Ile Pro !!• ^eu Leu 

1400 1405 - i 410 

Phe Cys Cys Cys Ser Thr Gly Cys Cys Gly Cys He Gly Cys Leu 

1415 1420 1425 



Gly Ser Cys- Cys His Ser lie Cys Ser Arg Arg Gin Phe Glu Ser • 

1435 1440 



Tyr Glu Pro He Glu Lys Val His Val His 
144 5 1450 



<210> 56 . 
<211> 1464 
<212> PRT 

<213> Feline infectious- peritonitis virus 
<400> 56 

Wet Ile Phe Ile lie Leu Thr Leu Leu Ser Val Ala Lys Ser Glu Asp 



10 



15 



Ala Pro His gi y Val Thr. Leu Pro Gin Phe Asn Thr Ser His Asn Asn 

20 25 30 

Glu Arg Phe Glu Leu Asn Phe Tyr Asn Phe Leu Gin Thr Trp Asp lie 
" 40 45 

Pro Pro Asn Thr Glu Thr lie Leu Gly Gly Tyr Leu Pro Tyr Cys Gly 

' 3U 55 60 * y 

Ala Gly Val Asn Cys Gly Trp Tyr Asn Phe Ser Gin Ser Val Gly Gin 

70 75 80 



Asn Gly Lys Tyr Ala Tyr lie Asn Thr Gin Asn Leu Asn lie Pro 



85 



90 



Asn 



95 
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■ 

Val His Gly Val Tyr Phe Asp Val Arg Glu His Asn ASn Asp Gly Glu ' 

105 . 110 

« 

0 

Trp Asp- Asp Arg Asp Lys Val Giy Leu Leu He Ala He His Gly Asn 

120 125 

Ser Lys Tyr Ser Leu Leu Met Val Leu Gin Asp Ala Val Glu Ala Asn 

140 

• > 
Gin Pro His Val Ala Val Lys He Cys His Trp Lys Pro Gly Asn He 

U • 155 160 

Ser Ser Tyr His Ala Phe Ser Val Asn Leu Gly Asp Gly Gly Gin Cys 

(165 170 175 

Val Phe Asn Gin Arg Phe Ser Leu Asp Thr Val Leu Thr Thr Asn Asp 



190 



Phe Tyr Gly Phe Gin Trp Thr Asp Thr Tyr Val Asp lie Tyr Leu Gly 
iy5 200 205 • « 

Gly Thr lie Thr Lys Val Trp Val. Asp Asn Asp Trp Ser He Val Glu 

r±*> 1 220 

■ ■ * * 

i 

■ 

Ala Ser He Ser Tyr His Trp Asn Arg lie Asn Tyr Gly Tyr Tyr Met 

«° 235 240 

Gin Phe Val Asn Arg Thr Thr Tyr Tyr Ala Tyr Asn Asn Thr Gly Gly 

. 245 ■ 250 255 

Ala Asn Tyr Thr Gin Leu Gin Leu Ser Glu Cys His Thr Asp Tyr Cys 

265 270 

Ala Gly Tyr Ala Lys Asn Val Phe Val Pro He Asp Giy Lys He Pro 

285. 

Glu Asp Phe Ser Phe Ser Asn Trp Phe Leu Leu Ser Asp Lys Ser Thr 

"3 300 

Leu Val Gin Gly Arg Val Leu' Ser Ser Gin Pro Val Phe Val Gin Cys 

315 320 



Leu Arg Pro Val Pro Ser Trp Ser Asn Asn Thr Ala Val Val His Phe 

25 330 335 
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Lys Asn Asp Ala Phe Cys Pro Asn Val Thr Ala Asp Val Leu Arg Phe 

340 345 . ■ 350 

* B • 

# 

Asn Leu Asn Phe Ser Asp Thr. Asp Val Tyr Thr Asp SerThr Asn Asp' 
355 . 360 365 ' 

*' * 

* 

* • 

Glu Gin Leu Phe Phe Thr Phe Glu Asp Asn Thr Thr Ala Ser lie Ala 
. U • 375 -380 

■ 

Cys Tyr Ser Ser Ala Asn Val Thr Asp - Phe Gin Pro- Ala Asn Asn. Ser 
. 390 395 400 

Val Ser His He Pro Phe Gly Lys Thr Ala His Phe Cys Phe Ala Asn 

405 410 415 

Phe Ser His Ser He Val Ser Arg Gin Phe Leu Gly lie Leu Pro Pro 

420 425 . 430 . 

■ 

Thr Val Arg Glu Phe Ala Phe Gly Arg Asp Gly Ser He Phe Val Asn- 

440 445 

• * 

Gly Tyr Lys Tyr Phe Ser Leu Pro Ala -He Arg Ser Val Asn Phe Ser • 
<a3U -455 46O 



lie Ser Ser Val Glu Glu Tyr Gly Phe Trp- Thr lie Ala Tyr Thr Asn 
5 470 475 . 480 ' 

Tyr Thr Asp Val Met Val Asp Val Asn Gly Thr Ala He Thr Arg Leu - 

485 490 4 9 £ 

■ 

■ 

Phe Tyr Cys Asp Ser Pro Leu Asn Arg He Lys Cys Gin Gin Leu Lys 

500 505 5io Y • 

His Glu Leu Pro Asp Gly Phe Tyr Ser Ala Ser Met Leu Val Lys Lys 
515 520 525 y 

* 

Asp Leu Pro Lys Thr Phe Val Thr Met Pro Gin Phe Tyr His Trp Met 

535 540 

Asn Val Thr Leu His Val Val Leu Asn Asp Thr Glu Lys Lys Tyr Asp 

550 555 560 . 

He He Leu Ala Lys Ala Pro Glu Leu Ala Ala Leu. Ala Asp Val His 

565 570 575 

Phe Glu He Ala Gin Ala Asn Gly Ser Val Thr Asn Val Thr Ser -Leu 
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580 



585 



Cys Val Gin Ala Arg Gin Leu Ala Leu Phe Tyr Lys Tyr Thr Ser Leu 

600 



605 



Gin Gly Leu Tyr Thr Tyr Ser Asn Leu Val Glu Leu Gin Asn Tyr Asp 

\J mlm mm) 



620 



» ■ 



Cys Pro Phe Ser Pro Gin Gin Phe Asn Asn Tyr Leu Gin Phe Glu Thr 

630 635 . 640 



Leu Cys Phe Asp Val Asn Pro Ala Val Ala Gly Cys Lys Trp Ser Leu 

645 6 5 0 g55 

t 

Val His Asp Val Gin Trp Arg Thr Gin Phe Ala Thr He Thr Val Ser 
Tyr Lys His Gly Ser Met He Thr Thr His Ala Lys Gly His Ser Trp 

* 

Gly Phe Gin Asp Thr Ser Val Leu Val Lys Asp Glu Cys Thr Asp Tyr 

700 

* 

Asn He Tyr Gly Phe Gin Gly Thr Gly lie He Arg Asn Thr Thr Ser 

715 ' 7.20 

Arg Leu Val Ala Gly Leu Tyr Tyr Thr Ser He Ser Gly Asp Leu Leu 

725 730 135 

• 1 

Ala Phe Lys Asn Ser Thr Thr Gly Glu He Phe Thr Val Val Pro Cys 

* 4 ~* 745 



750 



Asp Leu Thr Ala Gin Val Ala Val He Asn Asp Glu He Val - Gly Ala 



7 60 765 



lie Thr Ala Val Asn Gin Thr Asp Leu Phe Glu Phe Val Asn Asn Thr 

775 



780 



Gin Ala Arg Arg Ser Arg Ser Ser Thr Pro Asn Phe Val Thr Ser Tyr 

795 800 

Thr Met Pro Gin Phe Tyr Tyr He Thr Lys Trp Asn Asn Asp Thr Ser 

805 810 815 

Ser Asn Cys Thr Ser Ala He Thr Tyr Ser Ser Phe Ala He Cys Asn 

825 830 

112 
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Thr Gly Glu He Lys. Tyr Val Asn Val Thr His Val Glu lie Val Asp 
835 . . 840 8 45 p 

Asp Ser lie Gly Val He" Lys Pro Val Ser Thr Gly Asn lle Ser lie 
DKJ 855 860 

■ • 

Pre, Lys Asn Phe Thr Val Ala Val Gin Ala Glu Tyr He Gin II e Gin 

875 880 

• • ... 

Val Lys Pro Val Val Val Asp Cys Ala Thr Tyr Val. Cys Asn Gly Asn 

885 890 89 | • 

* • 

Thr' His Cys Leu Lys Leu Leu Thr Gin Tyr Thr Ser' Ala Cys Gin Thr 

» . 

He Glu Asn Ala Leu Asn Leu Gly Ala Arg Leu Glu Ser Leu Met Leu 
915 920 925 . 

• ... 

Asn Asp Met He Thr Val Ser Asp Arg Gly Leu Glu Leu Ala Thr Val 
3JU . 935 940 

* 

Glu Arg Phe Asn Ala Thr Ala Leu Gly Gly Glu Lys Leu Gly Gly Leu 



955 



960 



Tyr She Asp Gly Leu Ser Ser Leu Leu Pro Pro Lys lie ' Gly Lys Arg ' . 

965 970 975 

Ser Ala Val Glu Asp Leu Leu Phe Asn Lys Val Val Thr Ser Gly Leu 

* ■ 

Gly Thr Val Asp Asp Asp. Tyr Lys Lys Cys Ser Ser Gly .Thr Asp Val . 

995 iooo 1005 

a 

Ala Asp Leu .Val Cys Ala Gin Tyr Tyr Asn Gly He Met Val Leu 

101 5 1020 

Pr ° Val Val As P G1 V Asn Lys Met Ser Met Tyr Thr Ala Ser 

■ 1025 1030 lu35 ' 

LSU jEolo ^045 Gly SSr 116 Thr Hi Ala Val Ala 

Val Pro Phe Ala Met Gin Val Gin Ala Arg Leu Asn Tyr Val Ala 

J. 060 n ncc 



1065 
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LSU Sfl ^ Val .^ 6U ' Gln Glu A * n Gin Lys He Leu Asn ' 

1070 1075 1080 ASn 

Ala Ph^ Asn Asn Ala He Gly^ Asn He Thr Leu Al^ Leu Gly Lys 
Val Ser Asn Ala lie Thr. Thr Thr Ser Asp Gly Phe Asn Ser Met 

u 1105 mo 

* * * 

Ala Ser^ Ala Leu Thr Lys Ile^ Gin Ser Val Val Asn Gin Gin Gly 
G1U w?n Gln LBU Thr Ser Gln Leu Gln L ^ Asn Phe Gln 

p 

I 

Ala lie Ser Ser Ser He Ala Glu He Tyr Asn Arg. Leu Glu Lys 
1145 "SO H55 . 

Val Glu Ala Asp Ala Gln Val Asp Arg Leu He Thr Gly Arg Leu ' 
ou 1165 . i 170 

Ala A } a _ Leu Asn A l* Tyr Val Ser Gln Thr- LeU Thr. Gln Tyr Ala = ' 

. . 1180 1185 .' • 

■ 

Glu Val Lys Ala Ser Arg Gln He Ala Leu Glu Lys Val Asn Glu ' 

1195 2200 

Ifos Arg Tyr G1 * Phe C ^ s Asn Gly 

1210 1215 

■» 

Thr LeU Phe Ser Leu Val A sn Ser Ala Pro Glu Gly Leu Leu ' 

^ U 12 25 1230 

4 

PhS P J e . His Thr Leu Leu Pro Thr Glu Trp Glu Glu Val Thr • 

1235 ■ 1240 1245 

* 

■ * 

So 116 ° yS Val ASft ASP Thr Ala Tyr Val Leu 

1255 12 60 

* 

Lys Asp Phe Asp His Ser He Phe Ser Tyr Asn Gly Thr Tyr Met 
1265 1270 12 7 5 

So ^ MSt PhS Gln Pr ° Ar 9 Pro Gln Met Ser 

1285 12 g 0 
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Asp Phe Val Gin He Thr Ser Cys Glu Val Thr Phe Leu Asn Met • 

1300 . 1305' 

Thr Tyr Thr Thr Phe Gin Glu He Val lie Asp Tyr He Asp He 
. 131 5 1320 

* 

Asn Lys Thr lie Ala Asp Met Leu Glu Gin Tyr Asn Pro Asn Tyr 

1330 " 1335 

Thr Thr Q Pro Glu Leu Asn gu Leu Leu Asp Ile phe ^ ^ ^ 



1350 



Lys Leu Asn Leu Thr Ala Glu He Asp Gin Leu Glu Gin Arg Ala 

13,60 1365 

As P Asn Leu Thr Thr lie Ala His Glu Leu Gin Gin Tyr He Asp 

13 ?5 • 13 80 

Asn Leu Asn Lys Thr Leu Val Asp Leu Asp Trp Leu Asn Arg He 

1390 • 1395 

IToO ^ ^ HE TrP Tyr Val/Tr P Le » Leu lie Gly 

1405 141Q 

Leu Val Val Val Phe Cys lie Pro Leu Leu Leu Phe ' Cys Cys Leu 
3 142 0 1425 

Ser Thr Gly Phe Cys Gly Cys Phe Gly Cys Val Gly S er Cys Cys 

1435 1440 

i 

His Ser_ Leu Cys Ser Arg Arg^ Gin Phe Glu Thr Tyr Glu Pro He 

1455 

Glu Lys Val His He His 
1460 



<210> 57 
<211> 1235 
<212> PRT 

<213> Mouse hepatitis virus 
<400> 57 

Met Leu Phe Val Phe lie Leu Leu Leu Pro Ser Cys Leu Gly Tyr He 

5 10 15 

Gly Asp Phe Arg Cys He Gin Thr Val Asn Tyr Asn Gly Asn Asn Ala 

25 3 0 
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Ser Ala Pro Ser He Sex Thr Glu Ala Val Asp Val Ser Lys Gly Arg 
J3 -40 45 

t 

Gly Thr Tyr Tyr Val Leu Asp Arg Val Tyr Leu Asn Ala Thr Leu Leu • 
ou '55 60 

Leu Thr Gly Tyr Tyr Pro Val Asp Gly Ser Asn Tyr Arg Asn Leu Ala 

•'5 80 

» 

Leu Thr Gly Thr Asn' Thr Leu Ser Leu Thr Trp Phe. Lys Pro Pro Phe 

85 90 • 95 

. 4 

Leu Ser Glu Phe Asn Asp Gly He Phe Ala Lys Val Gin Asn Leu Lys 

100 105 110 Y 

* 

Thr Asn Thr Pro Thr Gly Ala Thr Ser Tyr Phe Pro Thr He ' Val He 
115 120 125. 

Gly Ser Leu Phe Gly Asn Thr Ser Tyr Thr Val Val Leu Glu Pro Tyr. ' 

135' 



140 



Asn Asn lie He Met Ala Ser Val Cys Thr Tyr Thr He Cys Gin Leu 
1 • 150 • 155 16Q 

• ■ 

Pro Tyr Thr Pro Cys Lys Pro Asn Thr Asn Gly Asn Arg Val He Gly 

165 170 1?5 

Phe Trp His Thr Asp Val Lys Pro Pro lie Cys Leu Leu Lys Arg Asn 

180 185 190 y . 

■ 

# 

Phe Thr Phe Asn Val Asn Ala Pro Trp Leu Tyr Phe His Phe Tyr Gin 
195 200 205 

Gin Gly Gly Thr Phe Tyr Ala Tyr Tyr Ala Asp Lys Pro Ser Ala Thr . " 
' AU 215 '220 

Thr Phe Leu Phe Ser Val Tyr He Gly Asp He Leu. Thr Gin Tyr Phe 

. 235 24 0 

Val Leu Pro Phe lie Cys Thr Pro Thr Ala Gly Ser Thr Leu Ala Pro 

245 250 255 

Leu Tyr Trp Val Thr Pro Leu Leu Lys Arg Gin Tyr Leu Phe Asn Phe 

265 270 
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* 

Asn Glu Lys Gly Val lie Thr Ser Ala Val Asp Cys Ala Ser Ser Tyr 
275 .280 .285 . 

* 

He Ser- Glu He Lys Cys Lys Thr Gin Ser Leu Leu Pro ' Ser Thr Gly 

^3 0 0 

Val Tyr Asp Leu Ser Gly Tyr Thr Val Gin Pro Val Gly Val Val Tyr 

315 320. 

Arg Arg Val Pro Asn Leu Pro Asp Cys Lys He Glu Glu Trp Leu Thr 



330 



335 



Ala Lys Ser Val Pro Ser Pro Leu Asn Trp Glu Arg Arg Thr Phe Gin 

. ? 4 5 350 

Asn Cys Asn Phe. Asn Leu Ser Ser Leu Leu Arg Tyr Val. Gin Ala Glu 

360 355 

Ser Leu Ser Cys Asn Asn lie Asp Ala Ser Lys Val Tyr Gly Met Cys 

J/5 380 



Phe Gly Ser Val Ser Val Asp Lys Phe Ala He Pro Arg Ser Arg 

\ 395 



Gin 
400 



lie Asp Leu Gin lie Gly Asn Ser Gly Phe Leu Gin Thr Ala Asn Tyr 

405 410 . 415 



Lys lie Asp Thr Ala Ala Thr Ser Cys Gin Leu Tyr Tyr Ser Leu 



Pro 

430 



Lys Asn Asn Val Thr He Asn Asn Tyr Asn Pro Ser Ser Trp Asn Arg 



440 445 



Arg Tyr Gly Phe Lys Val Asn Asp Arg Cys Gin lie Phe Ala Asn He 



460 



Leu Leu Asn Gly He Asn Ser Gly Thr Thr Cys Ser Thr Asp Leu Gin 

% i\j 



475 480 



Leu Pro Asn Thr Glu Val Ala Thr Gly Val Cys Val Arg Tyr Asp Leu 

4 95 



Tyr Gly He Thr Gly Gin Gly Val Phe Lys Glu Val Lys Ala Asp Tyr 

505 510 
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Tyr Asn Ser Trp Gin Ala Leu Leu Tyr Asp Val Asn Gly Asn Leu' Asn 



525 



Gly Phe Arg Asp Leu Thr Thr Asn Lys Thr Tvr Th*. ti-'» 

530 • y y Thr Ile Ar< 3 Ser Cys 

535 540 



Tyr Ser Gly Arg Val Ser Ala Ala Tyr His Lys Glu Ala Pro' Glu Pro 



555 



560 



AU Leu Leu Tyr Arg Asn lie Asn Cys - Ser Tyr Val- Phe Thr Asn . Asn 

565 5 ™ 575 

He Ser Arg Glu Glu Asn Pro Leu Asn Tyr Phe Asp Ser Tyr Leu Gly 

o u 585' 



590 



Cys Val Val Asn Ala Asp Asn Arg Thr Asp Glu Ala Leu Pro Asn Cys 



600 605 



Asn Leu Arg Met Gly Ala Gly Leu Cys Val Asp Tyr Ser Lys Ser Arg 



615 620 



Arg Ala Arg Arg Ser Val Ser Thr Gly -Tyr Arg Leu Thr Thr Phe Glu • 



635 * 



640 



Pro Tyr Met Pro Met Leu Val Asn Asp Ser- Val Gin Ser Val Gly Gly 

650 655 

Leu Tyr Glu Met Gin lie Pro Thr Asn Phe Thr He Gly His His Glu 

665 670 

« 

Glu Phe lie Gin lie Arg Ala Pro Lys Val Thr He Asp Cys Ala Ala 

680 685 

Phe Val . Cys Gly Asp Asn Ala Ala Cys Arg Gin Gin Leu Val Glu Tyr 

t>35 700 

* 

Gly Ser Phe. Cys Asp Asn Val Asn Ala He Leu Asn Glu Val Asn Asn- 

715 720 

Leu Leu Asp Asn Met Gin Leu Gin Val Ala Ser Ala Leu Met Gin Gly 

725 730 735 y 

Val Thr lie Ser Ser Arg Leu Pro a?n ri« ti<= e 

740 y ^ ro ^ S P G1 y I le Ser Gly Pro He Asp 

750 



Asp He Asn Phe Ser Pro Leu Leu Gly Cys He Gly Ser Thr 



Cys Ala 
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755 750 



765 



Glu Asp Gly Asn Gly Pro Ser Ala He Arg Gly Arg Ser Ala He Glu 
/u 775 780 

• - 

■ • 

Asp Leu Leu Phe Asp Lys Val Lys Leu Ser Asp Val Gly Phe Val Glu 

795 qaa 



Ala Tyr -Asn Asn Cys Thr Gly Gly Gin Glu Val Arg Asp Leu Leu Cys 



815 



Val Gin Ser Phe Asn Gly He Lys Val Leu Pre Pro Val Leu Ser Glu 

• 820 . 825 • 



830 



Ser Gin lie Ser Gly Tyr Thr Ala Gly Ala Thr Ala Ala Ala Met Phe 



845 



Pro Pro Trp Thr Ala Ala Ala Gly Val Pro P he Ser Leu Asn Val Gin 

855 860 

Tyr Arg lie Asn Gly Leu Glv Val Thr M<*1- z\ c ^ \t*i t 

865 8 70 Leu Ser Glu Asn 

875 880 

Gin Lys Met lie Ala Ser Ala Phe Asn Asn Ala Leu Gly Ala lie Gin 

• 885 890 , . 895 

Glu Gly Phe Asp Ala Thr Asn Ser Ala Leu Gly Lys He Gin 



900 905 



Ser Val 
910 



Val Asn Ala Asn Ala Glu Ala Leu Asn Asn Leu Leu Asn Gin Leu Ser 

9 2 0 



925 



Asn Arg Phe Gly Ala He Ser Ala Ser Leu Gin Glu lie Leu- Thr Arg 



940 



Leu Asp Ala Val Glu Ala Lys Ala Gin He Asp Arg Leu lie Asn Gly 

950 955 - 



960 



Arg Leu .Thr Ala Leu Asn Ala Tyr He Ser Lys Gin Leu Ser Asp Ser 

965 9 7 0 g75 

Thr Leu lie Lys Phe Ser Ala Ala Gin Ala He Glu Lys Val Asn Glu 

985 990 

Cys Val Lys Ser Gin Thr Thr Arg ll e Asn PhP r„* n n 

995 Vrvnn Cys G1 y Asn G1 y Asn 

1000 1005 

119 
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His II. ta Ser Leu vu. Gin fl s„ Aia Pro T yr Sly Leu Cys phe 

1015 102Q 

He His 5 Phe Ser .Tyr Val p^ Thr Ser Phe Lys Thr' Ala Asn Val 

^) -3 5 

Ser Pro Gly Leu Cys He Ser Gly Asp Arg Gly Leu Ala P ro Lys 

1045 2050 

■ 

Ala Gly Tyr Phe Val Gin Asp Asn Gly Glu Trp Lys Phe Thr Gly 

1060 . 1065 

Ser Asn Tyr Tyr Tyr' Pro Glu Prp He Thr Asp Lys Asn Ser Val 

1075 1080 

Ala Met He Ser Cys. Ala Val Asn Tyr Thr Lys Ala Pro Glu Val 

1090 1095 

Phe Leu Asn Asn Ser He Pro Asn Leu Pro Asp. Phe' Lys-Glu G l u ' 

1105 1110 

Leu Asp Lys Trp Phe Lys Asn Gin > Thr Ser- fl- ai- « 

' 1115 • ■ in on 1 • Ala Pro As P Le " 

1120 1125 

Ser Leu' Asp Phe Glu Lys -Leu Asn Val Thr Pho t « 

1135 1140 

* * 

Tyr Glu Met Asn Arg lie Gin Asp Ala He Lys Lys Leu Asn Glu 

1150 1155 

H60 ^ ?£, Val G1 ^ Thr T ^ Glu Me t Tyr Val 

1165 117Q 

4 

Lys Trp Pro Trp Tyr Val Trp Leu Leu He Gly Leu Ala Gly Val 

1180 1185 

Ala v.l Cys Val Leu Leu Phe Phe He Cys Cys Cys Thr Gly Cys 

nys 120 o 

Gly jjr Cys Cys Phe Arg Lys Cys Gly Ser Cys Cys Asp Glu Tyr 

■ L ^ i0 . 1215 

Gly Gly His Gin Asp Ser lie Val lie Ri^ a™ ti 

1220 tooc n Ile Ser His 

1225 1230 
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Glu Asp 
1235 



<210> 58 

<211> 1363 

<212>"' PRT 

<213> human coronavirus 

<400> 58 



Met Phe Leu He Leu Leu He Ser Leu' Pro Met Ala Leu Ala Val tie 

5 • 10 ' 



15 i 



Gly Asp Leu Lys Cys Thr Thr Val Ala He Asn Asp Val Asp Thr Gly 

25 30 

Val Pro Ser Thr Ser Thr Asp He Val Asp Val Thr Asn Gly Leu Gly 

40 45 * 

4 

Thr Tyr Tyr Val Leu Asp Arg Val Tyr Leu Asn Thr Thr Leu Leu Leu'- 

55 60 

Asn Gly Tyr Tyr Pro Thr Ser Gly Ser Thr Tyr Arg Asn Met Ala Leu ' 

■ 70 7 5 .80 



Lys Gly Thr Leu Leu Leu Ser Arg Leu Trp Phe Lys Pro Pro Phe Leu 

95 



85 90 



Ser Asp Phe lie Asn Gly He Phe Ala Lys Val Lys Asn Thr Lys Val 

11 0 



He Lys His Gly Val Met Tyr Ser Glu Phe Pro Ala lie Thr He Gly 

1 ^) 



125 



Ser Thr Phe Val Asn Thr Ser Tyr Ser Val Val Val Gin Pro His Thr 

JL «3 Zj 



140 



Thr Asn Leu . Asp Asn Lys Leu Gin Gly Leu Leu Glu He Ser Val Cys 
- L " 150 * ice ^ 



155 160 



Gin Tyr Thr Met Cys Glu Tyr Pro Asn Thr He Cys His Pro Asn Leu 

165 170 



175 



Gly Asn Arg Arg Vai Glu Leu Trp His Trp Asp. Thr. Gly Val Val Ser 

185 290 



Cys Leu Tyr Lys Arg Asn Phe Thr Tyr Asp Val Asn Ala 



Asp Tyr Leu 
121 
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' 195 200 • 205 • 

* • 
• » 

Tyr Phe His Phe Tyr Gin Glu Gly Gly lie Phe Tyr Ala Tyr Phe Thr 

• • 215 ; 220 

* » 

Asp Thr Gly Val V*l Th* Lys Phe Leu Phe Asn Val Tyr Leu Gly Thr 



235 



240 



Val Leu Ser Tyr Tyr Tyr Val Met Pro Leu Thr Cys Asn Ser Ala Met 

. 250 



255 



Thr Leu Glu Tyr Trp Val Thr Pro Leu Thr Ser Lys Gin. Tyr Leu Leu 

2 65 



270 



Ala Phe Asn Gin Asp Gly Val lie Phe Asn Ala Val Asp Cys Lys Ser 



285 



Asp Phe Met Ser Glu He Lys Cys Lys Thr Leu Ser He Ala Pro Ser 



300 



Thr Gly Val Tyr Glu Leu Asn Gly Tyr Thr Val Gin Pro lie Ala Asp 

315 



320 



Val Tyr Arg Arg lie Pro Asn Leu Pro Asp Cys Asn lie Glu Ala Trp 

• 325 330 335 P 

Leu Asn Asp Lys Ser Val Pro Ser Pro Leu Asn Trp Glu Arg Lys Thr. 

3 4 5~ ** 



350 



Phe Ser Asn Cys Asn Phe Asn Met Ser Ser Leu Met Ser Phe lie Gin 



365 



Ala Asp ser Phe Thr Cys Asn Asn He Asp Ala Ala Lys He- Tyr Gly ' 

380 

■ 

Met Cys Phe Ser Ser lie Thr He Asp Lys Phe Ala He Pro Ash Gly 

. 395 400 

Arg Lys. Val Asp Leu Gin Leu Gly Asn Leu Gly Tyr Leu Gin Ser Phe 

/in 



Asn Tyr Arg lie Asp Thr Thr Ala Thr Ser Cys Gin Leu Tyr Tyr Asn 

4 25 



430 



Leu Pro Ala Ala Asn Val Ser Val Ser Arg Phe Asn Pro Ser He Trp 



440 _ 445 



122 



WO 2004/096842 

PCT/CA2004/000626 



Asn Arg Arg Phe Gly. Phe Thr Glu Gin Ser .Val Phe Lys Pro Gln 



460 



Pro 



Ala Gly val" Phe Thr Asp His Asp Val Val Tyr Ala Gin His Cys Phe 

475 -480 

♦ 

Ly* Ala Pro Thr Asn Phe Cys Pro Cys Lys Leu Asp Gly Ser Leu Cys 

4 90 . . _ .4 95 

Val Gly Asn Gly- Pro" Gly' lie Asp Ala Gly Tyr Ly S . Asn Ser Gly lle 

505 510 

Gly Thr Cys Pro Ala Gly Thr Asn Tyr Leu Thr Cys His Asn Ala Val 

520 525 

* 

■ 

Gin Cys Asn Cys Leu Cys Thr Pro Asn Pm*Ti a nv* o' 

530 crjc P Pro Ile Thr Ser Ser Thr 

54 0 . 



Gly Pro Tyr Lys C y s Pro Gin Thr Lys Tyr L ? u Val Gly lie Gly' 



555 



His qys Ser Gly Leu Ala lie. Lys Ser Asp Tyr Cys Gly Gly Asn 

570 575 



Glu . 
560 



Pro 



Cys Thr Cys Gin Pro Gin Ala Phe Leu Gly Trp Ser Val Asp Ser Cys 

585 



590 



Leu Gin Gly Asp Arg Cys Asn lie Phe Ala Asn Phe lie Leu His Asp 



605 



Val Asn Ser Gly Thr Thr Cys "Ser Thr Asp Leu Gin Lys Ser Asn Thr 



620 

Asp lie lie Leu Gly Val Cys Val Asn Tyr Asp Leu Tyr Gly. He Thr 
Gly Gin Gly He Phe Val G iu Val Asn Ala Pro Tyr. Tyr Asn Ser Trp 

655 

Gin Asn Leu Leu Tyr Asp Ser Asn Gly Asn Leu Tyr Gly Phe Arg Asp 

665 670 

Tyr Leu Thr Asn Arg Thr Phe Met lie Arg Ser Cys Tyr Ser Gly Arg 

680 685 
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* 

Val Ser Ala Ala Phe His Ala Asn Ser Ser Glu Pro Ala Leu Leu Phe 
630 695 700 

♦ 

* 

Arg.Asn. He Lys Cys Asn Tyr Val Phe Asn Asn Thr Leu Ser Arg Gin 

715 -720 

Leu Gin Pro He Asn Tyr Phe Asp Ser Tyr Leu Gly Cys Val Val Asn 

725 730 . 735 . 

Ala Asp Asn Ser Thr Ala- Ser Ala Val Gin Thr Cys Asp Leu Thr Val 

* U 745 . 750 

■ 

Gly Ser Gly Tyr Cys Val. Asp Tyr Ser Thr Lys Arg Arg Ser Arg Arg 
755 760 765 

■ 

Ala lie Thr Thr Gly Tyr Arg Phe Thr Asn Phe Glu Pro Phe Thr Val 

Asn Ser Val Asn Asp Ser Leu Glu His Val Gly Gly Leu Tyr Glu He 

• 790 795 800 • 

» 

Gin He Pro Ser Glu Phe Thr He Gly Asn Met Glu Glu Phe He Gin 

805 , 810 ' 815 



Thr Ser Ser Pro Lys Val Thr He Asp Cys Ser Ala Phe Val Cys Gly 

820 825 8 30 

Asp Cys Ala Ala Cys Lys Ser Gin Leu Val Glu Tyr Gly Ser Phe Cys 
835 -840 ■ 845 

Asp Asn lie Asn Ala He Leu Thr Glu Val Asn Glu Leu Leu Asp Thr 
u 855 860 

Thr Gin Leu Gin Val Ala Asn Ser Leu Met Asn Gly Val Thr Leu Ser 

97 5 880 

Thr Lys Leu Lys Asp Gly Val Asn Phe Asn Val Asp Asp Val Asn Phe 

885 890 895 

Ser Pro Val Leu Gly Cys Leu Gly Ser Glu Cys Asn Lys Val Ser Ser 

300 . 905 910 

Arg Ser Ala lie Glu Asp Leu Leu Phe Ser Lys Val Arg Leu Ser Asp 

920 925 
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Val Gly Phe Val Glu Ala Tyr Asn Asn Cys Thr Gly Gly Ma Giy Ile 

yJ5 - 940 

* ■ 

■* m 

Arg Asp Leu lie Cys Val Gin Ser Tyr. Asn. Gly lie Lys-yal Leu Pro' " 

955 ' 960 

.■ 

Pro Leu Leu Ser Asp Asn Gin He Ser Gly Tyr Thr Leu Ala Ala' Thr 

955 * 970 • 975 

* 

« 

♦ 

Ser Ala Asn Leu Phe Pro Pro Trp Ser. Ala Ala Ala Gly Val Pro . Phe 

985 • 990 

Tyr U *sn V,l m Tyr Arg n. flsn Gly Ile Gly w ^ ^ 

10 V° 1005 

Val Leu Ser Gin Asn Gin Lys Leu lie at a Ae n m * ' 

' • 1010 inT c Ala Phe Asn .Asn 

1015 1020 

■ 

Ala Leu Asp Ala II© Gin Glu ' Gly Phe Asn ai* th*. * 

1030 1Q35 

Leu Val Lys He Gin Ala Val Val Asn Al* Asp Ala ' Glu Ala Leu " • 

1045 ' 1050 



Asn Asn Leu Leu Gin Gin Leu Ser Asn a™ Phr pi, ,., 

1060 1065 

- 

Ser Ser Leu Gin Glu lie Leu Ser Arg Leu Asp Ala Leu Glu Ala 

• 1U/5 1080 

Gin Ala Gin lie Asp Arg Leu lie Asn Glv a™ mVs 

1085 inan y rg Leu Tllr Ala L «u 

1090 1095 

« * » 

Asp Ala Tyr Val Ser Gin Gin Leu Ser Asp Ser Thr Leu Val Lys 

xiub 1110 

Phe Ser Ala Ala Gin Ala Met Glu Lys Val Asn Glu Cys Val Lys 

±l^Q 1125 

* # 

Ser Gin Ser Ser Arg lie Asn Phe Cys Gly Asn Gly Asn His lie 

1135 1140 . 

Ile Ser Leu Val Gin Asn Ala p™ r 

1145 ii5 0 Y Gly Leu Tyr Phe Ile His 

1155 



Phe Ser Tyr Val Pro Thr Lys Tyr Val Thr Ala Lys Val Ser Pro 
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1165 



1170 



Gly Leu Cys lie Ala Gly Asp Arg Gly lie Ala Pro Lys Ser 



1175 



1180 



1185 • 



Gly 



Tyr Phe Val Asn Val Asn Asn Thr Trp Met Phe Thr Gly Ser Ura 
1190 H95 • 1200 . 



Tyr Tyr Tyr Pro Glu Pro lie Thr Gly Asp Asn Val Val Val Met 
. . 1205 1210 1215 

m * 

♦ • 

Ser Thr Cys Ala Val Asn Tyr Thr Lys Ala Pro Asp Val Met Leu 
1220 1225 1230 



Asn He Ser Thr Pro Asn Leu Pro Asp Phe Lys Glu Glu Leu 



1235 



1240 



1245 



Asp 



Gin Trp Phe Lys Asn Gin Thr Leu Val Ala Pro Asp Leu Ser Leu 
1250 1255 1260 

■ • 

Asp Tyr He Asn Val Thr Phe Leu Asp Leu Gin Asp - Glu Met Asn 
1265 1270 1275 

• ♦ 

Arg- Leu Gin Glu Ala He Lys Val Leu Asn Gin Ser Tyr He Asn 
1280 1285 1290 



Leu. Lys Asp He Gly Thr Tyr Glu Tyr Tyr Val Lys Trp Pro Trp 
1295 n 



1300 



1305 



Tyr Y?iL Trp LeU Leu Ile Gly Phe Ala G1 V Va l Ala Met Leu Val 

1310 1315 1320 

LeU J"!" Phe Phe Ile C V S C V S Thr Gly Cys Gly Thr Ser Cys 

•1325 1330 1335 y 

Phe Lys Lys Cys Gly Gly Cys Cys Asp Asp Tyr Thr Gly His Gin 

1340 1345 1350 



Glu Leu Val lie Lys Thr Ser His Glu Gly 
1355 1360 



<210> 59 

<211> 1383 

<212> PRT 

<213> Porcine epidemic diarrhea virus 

<400> 59 
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Met Arg Ser Leu lie Tyr Phe Trp Leu Leu Leu Pro Vai Leu Pro Thr 

1 . 5 10 . • . 15 

Leu Ser- Leu Pro Gin Asp Val Thr Arg Cys Gin Ser Thr Thr Asn Phe 

20 25 30 

Arg Arg Bhe Phe Ser Lys Phe Asn Val Gin Ala Pro Ala Val Val Val 
35 40 -45 

Leu Gly Gly Tyr Leu Pro Ser Met Asn Ser Ser Ser Trp Tyr Cys Gly 

Thr Gly He Glu Thr Ala Ser- Gly Val His Gly He Phe Leu Ser Tyr 

? 5 80 

He Asp Ser Gly Gin Gly Phe Glu He Gly He Ser Gin Glu Pro Phe 

85 90 95 

i 

Asp Pro ser Gly Tyr Gin Leu Tyr Leu His Lys Ala Thr Asn Gly Asn 

• 100 105 110 

i 

I 

Thr Asn Ala Thr Ala Arg Leu Arg He Cys Gin Phe Pro Asp Asn Lys 
. 115 ' ■ • 3-20 - 125 

* 

Thr Leu Gly Pro Thr Val Asn Asp Val Thr Thr Gly Arg Asn Cys Leu 
1JU - 1'35 140 

* 

Phe Asn Lys Ala He Pro Ala Tyr. Met Arg Asp Gly Lys Asp He Val 
45 150 ■ 155 160 

♦ 

Val Gly He Thr Trp Asp Asn Asp Arg Val Thr Val Phe Ala Asp Lys 

165 no n 5 

He Tyr His Phe Tyr Leu Lys Asn Asp Trp Ser Arg Val Ala Thr Arg 

" 180 185 • 190 

* 

Cys Tyr Asn Arg Arg Ser Cys Ala Met Gin Tyr Val Tyr Thr Pro Thr 
195 200 205 



Tyr Tyr Met Leu Asn Val Thr Ser Ala Gly Glu Asp Gly He Tyr Tyr 



215 



220 



Glu Pro cys Thr Ala Asn Cys Thr Gly Tyr Ala Ala Asn Val Phe Ala 

230 235 24Q 
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Thr Asp- ser Asn Gly His lie Pro Glu. Gly Phe Ser Phe Asn Asn Trp 



255 



Phe Leu Leu Ser Asn Asp Ser Thr Leu Leu. His Gly Lys-^l Val Ser' 

265 270 ' 

m 

■ 

Ase S l„ p„ Leu Leu VaZ Aen cys Leu Leu *la He Pro Lys Ile Tyr' 

^80 285 

■ • 

Gly Leu Gly Gin Phe Phe Ser Phe Asn. His Thr Met = Asp Gly Val .Cys 

» 

i 

Asn Gly Ala Ala Val Asp Arc Ala Pm T ^ 

305 31 n Ala Leu Ar S Asn lie 

315 320 

* 

Asn Asp Thr Ser Val lie Leu Ala Glu Gly Ser lie Val Leu His Thr 

330 • 335 

•Ala Leu Gly Thr Asn Leu Ser Phe Val Cv^ q^r- o * 

340 345 Asn Ser Ser Asp Pro • 



. 350 



Hi's Leu Ala He Phe Ala He Pro Leu Gly Ala Thr Glu Val Pro T yr 

360 365 



Tyr Cys Phe Leu Lys Val Asp Thr Tyr Asn Ser Thr Val Tyr Lys Phe 



380 



Leu Ala Val Leu Pro Ser Thr Val Arg Glu He Val l le Thr Lys Tyr 

395 400 

i 

« 

Gly Asp val Tyr Val Asn Gly Phe Gly Tyr Leu His LeU Gly Leu Leu 

03 410 415 

Asp. Ala Val Thr lie Tyr Phe Thr Gly His Gly Thr Asp Asp Asp Val 

425 43 0 

Ser Gly Phe Trp Thr He Ala Ser Thr Asn Phe Val Asp Ala Leu He 

440 445 

* * • 

Glu Val Gin Gly Thr Ser lie" Gin Arg He Leu Tyr Cys Asp Asp Pro 

460 

Val Ser Gin Leu Lys Cys Ser Gin Val aia * 

465 47 0 ai Ala Phe Asp. Leu Asp Asp Gly 

475 480 

Phe Tyr Pro He Ser Ser Arg Asn Leu Leu Ser His Glu Gin Pro He 

128 
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485 



490 495 



Ser Phe Val Thr Leu Pro Ser Phe Asn Asp His Ser Phe Val Asn lie 

. 505 . .' 510 

• * • 

Thr Val Ser Ala Ala Phe Gly Gly Leu Ser Ser Ala Asn Leu Val Ala 
515 520 525 

Ser Asp Thr Thr He Asn Gly Phe Ser Ser Phe Cys Val Asp Thr Arg 

« 

Gin Phe Thr He Thr Leu Phe Tyr Asn Val Thr Asn Ser Tyr- Gly Tyr 

555 . 560 

i 

Val Ser Lys Ser Gin Asp Ser Asn Cys Pro Phe Thr Leu Gin Ser Val 

565 570 575 

Asn Asp Tyr Leu Ser Phe Ser Lys Phe Cys Val Ser Thr Ser Leu Leu 

580 585 59 0 

Ala Gly Ala Cys Thr He Asp Leu Phe Gly Tyr Pro Ala Phe Gly Ser 
595 600 6Q5 * 

■ 

Giy Val Lys Leu Thr Ser Leu Tyr Phe Gin Phe Thr Lys Gly Glu Leu 
xv 615 620 

* 

lie Thr Gly Thr Pro Lys Pro Leu. Glu Gly He Thr Asp Val Ser Phe 



635 



640 



Met Thr Leu Asp Val Cys Thr Lys Tyr Thr He Tyr Gly Phe Lys Gly 

645 650 655 

Glu Gly lie lie" Thr Leu Thr Asn Ser Ser He Leu Ala Gly Val Tyr 

660 . 665 6 7o . Y 

* m 

Tyr Thr Ser Asp Ser Gly Gin Leu Leu Ala Phe Lys Asn Val Thr Ser 
675 680 535 

Gly Ala Val Tyr Ser Val Thr Pro Cys Ser Phe Ser Glu Gin Ala Ala 

Tyr Val Asn Asp Asp lie Val Gly Val He Ser Ser Leu Ser Asn Ser 

• 710 715 720 

Thr Phe Asn Asn Thr Arg Glu Leu Pro Gly Phe Phe Tyr His Ser Asn 

725 730 735 
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Asp Gly Ser Asn Cys Thr Glu Pro Val Leu Val Tyr Ser Asn He Gly 

• * 

Val Cys Lys Ser Gly Ser' He Gly Tyr Val Pro Ser Gin Tyr Gly Gin 
/0 ° 7 60 • 765 

■ 

Val Lys He Ala Pro Thr Val Thr Gly Asn He Ser lie Pro Thr Ash 
■ 775 .780 . 

Phe Ser Met Ser Ile^Thr Glu Tyr Leu Gin Leu. Tyr Asn Thr Pro 

790 795 goo 

* 

Val Ser Val Asp Cys Ala Thr Tyr Val Cy s Asn Gly Asn Ser Arg Cys 

805 810 81 5 

ft 

m " • 

* 

Lys Gin Leu Leu Thr Gin Tyr Thr Ala Ala Cys Lys Thr lie' Glu Ser 

820 825- 8 3o 

Ala Leu Gin Leu Ser Ala Arg Leu Glu Ser Val Glu Val Asn Ser Met 
• 835 ' 840 845 

Leu Thr He Ser Glu Glu Ala Leu Gin Leu Ala Thr • He Ser Ser Phe 
p . 8.55 86Q 



Asn Gly Asp Gly Tyr Asn Phe Thr Asn Val Leu Gly Ala Ser Val Tyr 

875 880 

Asp Pro Ala Ser Gly Arg Val Val Gin Lys Arg Ser Val lie Glu Asp 

885 890 89 5 

■ 

■ 

Leu Leu Phe Asn Lys Val Val Thr Asn Gly Leu Gly Thr Val Asp Glu 

900 905 9 io 

i 

Asp Tyr Lys Arg Cys Ser Asn Gly Arg Ser Val Ala Asp Leu Val Cys ' 
915 . 920 925 • 

Ala Gin Tyr Tyr Ser Gly Val Met Val Leu Pro Gly. Val Val Asp Ala 

935 g^Q 

Glu Lys Leu His Met Tyr Ser Ala Ser Leu He Gly Gly Met Ala Leu 

■ 955 960 



Gly Gly lie Thr Ala Ala Ala Ala Leu Pro Phe Ser Tyr Ala Val Gin 

965 970 975 
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♦ 

Ala Arg Leu Asn Tyr Leu Ala Leu Gin Thr Asp Val Lfeu Gin Arg Asn 

980 gss 990 

♦ * * 

m - 

Gin Gin- Leu Leu Ala Glu Ser Phe Asn' Ser Ala lie Gly Asn He Thr 
995 . • 1000 1005 

« 

Ser ?nf rt ?he Glu Ser Val Lys Glu Ala Ile Ser Gin Thr Ser Lys 
. 1010 1015 i 0 2o Y 

Gly ™ ASn Thr Val Ala His Ala Leu Thr Val Gin Glu Val 

1025 103 0 1035 

Val A o^o Gln Gly - SeF Ala Leu Asn Gin Leu Thr Val Gin Leu ' 

1040 . 1045 1050 - 

Gin His Asn Phe Gin Ala Ile Ser Ser Ser Ile Asp Asp lie Tyr 
1055 1060 . 1065 

^n ' LSU ASP Il€! LSU L6U Ala As P Val Gln Va l ' Asp Arg' Leu' 
1070 • 1075 1080 

116 TnL Gly Arg Ser Ala Leu Asn Ala Phe Val Ala Gln Thr 

10 85. ... 1090 i 1095 

LeU T?no Thr G1U Val Gln Ala Ser L V S Ala Gln 

1100 1105 mo- 

Gln Lys Val Asn Glu Cys Val Lys Ser Gln Ser Gln Arg Tyr Gly 
H15 H20 H25 

Phe Cy L Gly Gly ^ P Gly Glu His Ile Phe s ** Leu ' Val Gln Ala 
H30 H35 114Q 

Ala Pro Gln Gly Leu Leu Phe Leu His Thr Val Leu ' Val Pro Glv 
H45 use • 1155 

ASP ™ Val Asn Val LeU Ala Ile Ala G1 y Leu Cys Val Asn Gly 
H60 H65 ii 7 o y 

Glu lie Ala Leu Thr Leu Arg Glu Pro Gly Leu Val Leu Phe Thr 
H75 H80 ii 8 5 

H1S ™ L6U Gln Thr Tyr Thr Ala Thr Gi " Phe Val Ser Ser 

H90 H95 120Q 
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Arg Ar^ Met Phe Glu Pro Arg^ Lys Pro Thr Val.Ser^Asp Phe Val 
- 

Gln S| 0 Glu Ser Cys Val Thr Tyr Val Asn Leu Thr ser as p 

1225 1230 • 

Gin Leu Pro Asp Val lie Pro Asp Tyr Ile Asp Val ftsn Lys Thr 
A " !> 1240 1245 

Leu Asp Glu lie Leu Ala Ser Leu Pro Asn Arg Thr Gly Pro Ser 

1255 1260 

Leu Pro Leu Asp Val Phe Asn Ala Thr Tyr Leu Asn Leu Thr Gly 

1270 1275 

G1U lHn Ala ASP ^ U G1U Gln Arg Ser Glu Ser Le « Arg Asn Thr 

1285 . 1290 

9 

• Thr Glu Glu Leu Arg Ser Leu lie Asn Asn lie Asn Asn Thr Leu 
1295 1300 1305 

■ • « 

4 

1310 Jg 5 Arg Val GluThr TV* Ile Lys Trp 



Pro Trp Trp Val Trp Leu He Ile Val Ile Val Leu He Phe Val 
1325 1330 - - i 



1335 



Val Ser Leu Leu Val Phe Cys Cys lie Ser Thr Gly Cys Cys Gly 
XJ * U 1345 1350 

Cys Cys Gly Cys Cys Gly Ala Cys Phe Ser Gly Cys Cys Arg Gly 

1360 !3 65 

Pr ° Jf» Leu Gln Pr ° Glu Ala Phe Glu Lys Val His Val Gln 

1370 1375 138c j 

m i 

• * 

<210> 60 
<211> 1349 
<212> PRT 

<213> porcine hemagglutinating encephalomyelitis virus 
<400> 60 

Met Phe Phe lie Leu Leu Ile Ser Leu Pro Ser Ala Phe Ala Val lie 

5 10 .15 

* 

Gly Asp Leu Lys Cys Thr Thr Ser Leu lie Asn Asp Val Asp Thr Gly 

2 5 



30 
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Val Pro Ser lie Ser Sex Glu Val Val Asp .Val Thr Asn Gly Leu Gly 
35 .40 45 

Thr Phe Tyr Val Leu Asp' Arg Val Tyr Leu Asn Thr Thr Leu Leu Leu 
50 55 60 

Ash Gly Tyr Tyr Pro He Ser Gly Ala Thr Phe Arg Asn Met Ala Leu 
65 . 70 75 80 

Lys Gly Thr Arg Leu Leu Ser Thr Leu Trp Phe Lys. Pro Pro Phe Leu 

85 90 95 

Ser Pro Phe Asn Asp Gly ll e Phe Ala Lys Val Lys Asn Ser Arg Phe 

100 105 no 

Ser Lys Asp Gly Val He Tyr Ser Glu Phe Pro Ala He Thr He Glv 
115 120 125 

Ser Thr Phe Val Asn Thr Ser Tyr Ser He Val Val Glu' Pro His Thr 
130 135 140 

Ser Leu He Asn Gly Asn Leu Gin Gly Leu Leu Gin He Ser Val Cvs 
145 1 , 150 155 160 

* • 

Gin Tyr Thr Met Cys Glu Tyr Pro His Thr He Cys His Pro Asn Leu 

165 170 115 

Gly Asn Gin Arg lie Glu Leu Trp His Tyr Asp Thr Asp Val Val Ser 

180 185 i 9 o 

Cys Leu Tyr Arg Arg Asn. Phe Thr Tyr Asp Val Asn Ala Asp Tyr Leu 
195 200 205 

4 

Tyr Phe His Phe Tyr Gin Glu Gly Gly Thr Phe Tyr Ala Tyr Phe Thr 
210 215 220 



22? Thr Gly Phe Val Lys Phe Leu Phe Lys Leu Tyr Leu G1 y Thr 



230 



235 



240 



Val Leu Ser His Tyr Tyr Val Met Pro Leu Thr Cys Asn Ser Ala Leu 

245 250 255 



Ser Leu Glu Tyr Trp Val Thr Pro Leu Thr Thr Arg Gin Phe Leu Leu 

260 265 " 270 
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Ala Phe Asp Gin Asp Gly Val Leu Tt,v uj »i ■ •' 

275 Y Jrin y 5 Ma Val As P Cys Ser 

• ^ 80 .285 

* 

Asp Phe. Met Ser Glu lie Met- r^, e t. ' 

290 Si yS LyS Thr Ser Ser Ila-Thr Pro Pro 

" D 300 

Thr Gly Val Tyr Glu Leu Asn Glv Tvr Thr v*i n * * 

305 3 10 y lyr Thr Val Gin Pro Val Ala Thr 

315 320 

Val Tyr Arg Arg He. Pro Asp Leu Pro Asn Cvs 'a«,„ ti ^ 

325 ASn As P He Glu Ala Trp 



335 



Leu Asn sex Lys Thr Vsl. S.r Ser P Leu Ss „ ^ ^ ^ ^ ^ 



345 350 



Ph. Ser Asn Cys Asn Ph. Asn Met Gly.Ar 91 .„ Met Ser Phe a. Gln 



360 365 



Ala Asp Ser Phe Gly Cys Asn Asn He Asp Ala Ser Arg Leu Tyr Gly 



Met Cys Ph. Gly s.r II. Thr lle asp Lys ^ Ua Am s ^ 

' 395 . 400 

Arg.Lys Val Asp Leu Gin Val Gly Lys Ser Gly Tyr Leu Gin Ser Phe 

410 415 

* 

Asn Tyr Lys lie Asp Thr Ala Val. Ser- Ser Cys Gin Leu Tyr Tyr Ser 



' 425 



430 



Leu Pre ju Ala Asn Val S.r Val Thr His Tyr Asn Pro Ser s.r Trp 



44 ° 445 



Asn Ar, AT, Tyr Gly Ph. Asn Asn Gin Ser Ph. Gly Ser Ar g Gly 



455 460 



His Asp Ala Val Tyr Ser Gin Gin Cys Phe Asn Thr Pro Asn Thr Tyr 

475 480 

Cys Pro Cys * Arg Thr Ser Gin Cys He Gly Gly Als Gly Thr Gly Thr 

490 . 495 

cys Pro V.1 Gly Thr Thr Vsl Ar g Lys Cys Phe Als Als Vsl- Thr Lys 

505 510 



134 



WO 2004/096842 PCT/CA2004/000626 

Ala Thr Lys Cys Thr Cys Trp Cys Gin Pro Asp Pro Ser Thr Tyr Lys 

520 . . ■ 525 

■ • • 

• * 

Gly Val Asn Ala Trp Thr Cys Pro Gin Ser Lys Val Ser lie Gin Pro' 
530 53 5 . 540 

Gly Gin His Cys Pro Gly Leu Gly Leu Val Glu Asp Asp Cys Ser Gly 
545 550 55 5 5g £ 

* 

m 

Asn Pro Cys Thr Cys Lys Pro Gin Ala'. Ph. He Gly Trp Ser Ser.Clu 

565. • 570 -575 ■ 

• * 

» 

t » 

Thr Cys Leu Gin Ash Gly Arg Cys Asn He Phe Ala Asn Phe He Leu 

580 . 585 590 

Asn Asp Val Asn Ser Gly Thr Thr Cys Ser Thr Asp Leu Gin Gin Gly 
595 600 . . 6 o5 • . y 

Asn Thr lie He Thr Thr Asp Val Cys Val Asn Tyr' Asp Leu Tyr Gly 
510 615 620 

He Thr Gly Gin Gly lie Leu He Glu Val Asn Ala Thr Tyr Tyr Asn • 
625 630 635 • 640 ■ 

Ser Trp Gin Asn Leu Leu Tyr Asp Ser Ser Gly Asn Leu Tyr Gly Phe 

545 650 655 

. • . 

Arg Asp Tyr Leu Ser Asn Arg Thr Phe Leu He Arg Ser Cys Tyr Ser • 

660 ' 665 670 

I 

Gly Arg Val Ser Ala Val Phe His Ala Asn Ser Ser Glu Pro Ala Leu ' 
675 680 685 

» • 

Met. Phe Arg Asn Leu Lys Cys Ser His Val Phe Asn Asn Thr He Leu 
*> su 695 700 

* ■ 

Arg Gin He Gin Leu Val Asn Tyr Phe Asp Ser Tyr Leu Gly Cys Val- 

715 720 

p 

Val Asn Ala Tyr Asn Asn Thr Ala Ser Ala Val Ser Thr Cys Asp Leu 

725 73 0 ?35 

Thr Val Gly Ser Gly Tyr Cys Val Asp Tyr Val Thr. Ala Leu Arg Ser 

M0 745 • 750 



Arg Arg Ser Phe Thr Thr Gly Tyr Arg Phe Thr Asn Phe Glu Pro- Phe 
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755 760 



765 



Ala Ala Asn Leu Val Asn Asp Ser lie Glu Pro Val Gly Gly Leu Tyr 
7" 70 775 780 



Glu lie Gin He Pro Ser Glu Phe Thr lie Gly Asn Leu Glu Glu Phe 
785 790 795 boo 

He Gin Thr Arg Ser Pro Lys Val Thr He Asp Cys Ala Thr Phe Val ' 

805 810 815 

Cys Gly Asp Tyr Ala Ala Cys Arg Gin Gin Leu Ala Glu Tyr Gly Ser 

820 825 830 

i 

Phe Cys Glu Asn He Asn Ala He Leu Thr Glu Val Asn Glu Leu Leu 
. 835 840 845 

Asp Thr Thr Gin Leu Gin Val Ala Asn Ser Leu Met Asn Gly Val Thr 
850 855 860 

Leu Ser Thr Lys lie Lys Asp Gly He Asn Phe Asn Val Asp Asp He 
865 .870 875 ' 880 

Asn Phe Ser Pro Val Leu Gly Cys Leu Gly Ser " Glu Cys Asn Arg Ala 

■ 885 890 895 

Ser Thr Arg Ser Ala He Glu Asp Leu Leu Phe Asp Lys Val Lys Leu 

900 905 • gio 

Ser Asp Val Gly Phe Val Gin Ala Tyr Asn Asn Cys Thr Gly Gly Ala 
915 920 925 

Glu He Arg Asp Leu He Cys Val- Gin Ser Tyr Asn Gly He- Lys Val 
930 935 94Q 

Leu Pro Pro Leu Leu Ser Glu Asn Gin lie" Ser Gly Tyr Thr Leu' Ala 
945 950 955 96b 

Ala Thr Ala Ala Ser Leu Phe Pro Pro Trp Thr Ala Ala Ala Gly Val 

965 970 975 

Pro Phe Tyr Leu Asn Val Gin Tyr Arg He Asn Gly Leu Gly Val Thr 

980 985 990 

Met Asp Val Leu Ser Gin Asn Gin Lys Leu He Ala Ser Ala Phe Asn 
995 1000 ioo5 
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ASn ™ LeU AspAla Ile G1 " Glu Gly Phe Asp Ala Thr Asn Ser 
1010 ' 1015 1020 

^ ^o. Val LyS Ile G;n Ala Val Val Asn Ala Asn Ala Glu Ala 
1025 1030 1035 

* • ■ 

Leu Asn Asn Leu Leu Gin Gin Leu Ser Asn Arg Phe Gly Ala Ile 
104 °- 1045 1050 

* ♦ 

Ser Ala Ser Leu Gin Glu Ile Leu Ser Arg Leu Asp Ala Leu Glu 
1055 • 1060 1065 

* 

Ala ^ S n Ma Gln Ile As P Arg Leu lie Asn Gly Arg Leu Thr Ala 
1070 i 0 75 108Q 

Leu Asn Ala Tyr Val Ser Gin Gin Leu Ser Asp Ser Thr Leu Val 
1° 85 • 1090, 1095 

■ 

LyS ™ SSr Ala Ala G1? Ala Ile Glu L V S Va l Asn . Glu Cys Val 
. 1100 H05 mo • 

« 

Lys Ser Gin Ser Ser Arg lie Asn Phe Cys Gly Asn Gly Asn His 
1115 H20 1125 • 

■ 

116 Ser LeU Val Gln Asn A 13 Pro Gly Leu Tyr Phe lie 

H30 H35 1140 

His Phe Ser Tyr Val Pro Thr Lys Tyr Val Thr Ala Lys Val Ser 
1145 H50 H55 

Pr ° LSU CyS Ile Ala Gly As P lle G1 y Ser Pro Lys Ser 

H60 i 165 1170 

Gly T y ?c PhS Ile Asn Val Asn Asn Ser Tr P Me t ^e Thr Gly Ser 
1175 H80 lies 

* 

SSr T Y L TyX Tyr Pro Glu Pro Ile Thr G1 " Asn Asn Val Val Val 
1190 • H95 1200 

MSt ?5L Thr CyS ' Ala Val Asn Tyr Thr Lys Ala ^o Asp Leu Met 
1205 1210 1215 



LSU Thr Pr ° Asn L6U 9ro Aa P Phe Glu Glu Leu 

1220 1225 1230 
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. Tyr Gin Trp Ph. lys w gj. Ser Ser Val Ma Pro Ssp Leu Ser 

1240 . 1245 

* * 

Leu Asp Tyr lie Asn Val Thr Phe Leu Asp Leu Gin Asp Glu Met . 
- 1255. 12 60 " 

• • 

Asn Arg Leu Gin Glu Ala. lie Lys Val Leu Asn Gin Ser Tyr lle " 

1^70 1215 ■ ■ 

Asn Leu Lys Asp lie Gly Thr Tyr Glu Tyr Tyr Val Lys Trp Pro 

1285 12 9o 

Trp. Tyr Val Trp Leu Leu lie Gly Leu Ala Gly Val Ala Met Leu 

1300 1305 

Val Leu Leu Phe Phe He Cys Cys Cys Thr Gly Cys. Gly Thr Ser 

1315 1320 

Cys Phe Lys Lys Cys Gly Gly Cys Cys Asp Asp Tyr Thr Gly His ' 

1330 • 1335. 

m 

Gin Glu Phe Val lie Lys Thr Ser His Asp Asp 

?-,? 40 1345 • 

V • 

<210> 61 

<211> 1225 *' 
<212> PRT 

<213> Porcine respiratory coronavirus 
<400> 61 ' 

■ 

Met Lys L ys Leu Phe Val Val Leu Val Val Met Pro Leu lie Tyr Gly 

10 15 . 

Asp. Lys Phe Pro Thr Ser Val Val Ser Asn Cys Thr Asp Gin Cys Ala ' 

25 30 

Ser Tyr Val Ala Asn Val Phe Thr Thr Gin Pro Gly Gly Phe He Pro - 

Ser Asp Phe Ser Phe Asn Asn Trp Phe Leu Leu Thr Asn Ser Ser Thr 

. 55 60 

Leu Val Ser Gly Lys Leu Val Thr Lys Gin Pro Leu. Leu Val Asn Cys 

75 80 

Leu Trp Pro Val Pro Ser Phe Glu Glu Ala Ala Ser Thr Phe Cys Phe 
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P 

85 90 95 

Glu Gly Ala Asp Phe Asp Gin Cys Asn Gly Ala Val Leu Asn Asn Thr 

' 100 105 no 

* 

Val Asp Val lie Arg Phe Asn Leu Asn Phe Thr Thr Asn Val Gin Ser 
115 120 125 

Gly Lys Gly Ala Thr Val Phe Ser Leu Asn Thr Thr Gly Gly Val Thr 

135 140 

« 

Leu Glu lie Ser Cys Tyr Asn Asp Thr Val Ser Asp Ser Ser Phe Ser 

150 155 160 

# 

Ser Tyr Gly Glu lie Pro Phe Gly Val Thr Asn Gly Pro Arg Tyr Cys 

65 170 175 

Tyr Val Leu Tyr Asn Gly Thr Ala Leu Lys Tyr Leu Gly Thr Leu Pro 

180 185 i 90 

Pro Ser Val Lys Glu He Ala He Ser Lys Trp Gly His Phe Tyr He 
195 200 205 

Asn Gly Tyr Asn Phe Phe Ser Thr Phe Pro lie Asp Cys lie Ser Phe 
* AU 215 220 

Asn Leu Thr Thr Gly Asp Ser Asp Val Phe Trp Thr He Ala Tyr' Thr 

235 • 240 

Ser Tyr Thr Glu Ala Leu Val Gin Val Glu Asn Thr Ala He Thr Asn 

245 250 255 

Val Thr Tyr Cys" Asn Ser Tyr Val Asn Asn He Lys Cys Ser Gin Leu 

260 265 270 

1 

■ 

_ * 

• * 

Thr Ala Asn Leu Asn Asn Gly Phe Tyr Pro Val Ser Ser Ser Glu Val 
275 280 285 

Gly Ser Val Asn Lys Ser Val Val Leu Leu Pro Ser Phe'tau Thr His 

295 300 

Thr . He Val Asn He Thr He Gly Leu Gly Met Lys Arg Ser Gly Tyr 

310 315 3 ^ Q 

Gly Gin Pro lie Ala Ser Thr Leu Ser Asn He Thr Leu Pro Met Gin 

325 330 335 
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Asp Asn Asn Thr Asp Va.1 Tyr Cys Val Arg .Ser Asp Gin Phe Ser Val 

• 34 ? 345 350 

m * 

Tyr Val His Ser Thr Cys" Lys Ser Ala Leu Trp Asp Asn Val Phe Lys 
355 360 365 



* » 



Arg Asn Cys Thr Asp Val Leu Asp Ala Thr Ala Val He Lys Thr Gly 
J/U 375 380 . 

- : 

Thr Cys Pro Phe Ser Phe Asp Lys Leu Asn Asn Tyr. Leu Thr Phe Asn 
5 ' . 390 395 400 

, Lys Phe Cys Leu Ser' Leu Ser Pro Val Giy Ala Asn Cys Lys Phe Asp 

405 410 415 ' 

• Val Ala Ala Arg Thr Arg Thr Asn Glu Gin ' Val Val Arg Ser Leu Tyr 

• 420 425- 430 . • 

Val He Tyr Glu Glu Gly Asp Ser He Val Gly Val Pro Ser Asp Asn 
4J5 440 . 445 

■ 

Ser Gly Leu His Asp.. Leu Ser Val Leu His Leu Asp Ser Cys Thr Asp 
f 3 " . 455 460 

• IS Gly J?S[ Gly Val Gly Ile Ile Ar 9 Gln ™* Asn 

470 475 480 

■ 

■ 

Arg Thr Leu Leu Ser Gly Leu Tyr Tyr Thr Ser Leu Ser Gly Asp Leu- 

485 490 495 

♦ 

Leu Gly Phe Lys Asn Val. Ser Asp Gly Val Ile Tyr Ser Val Thr Pro 

500 • 505 S10 . 

Cys Asp Val Ser Ala Gin Ala Ala Val lie Asp Gly Thr Ile Val Gly 
515 520 . 525 ' • 

Ala lie Thr Ser lie Asn Ser Glu Leu Leu Gly Leu Thr His Trp Thr 
OJU 535 540 

lie Thr Pro Asn Phe Tyr Tyr Tyr Ser Ile Tyr Asn Tyr Thr Asn Asp 
45 550 555 56 £ 

Lys Thr Arg Gly Thr Pro He Asp Ser Asn Asp Val Gly Cys Glu Pro 

565 570 575 
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Val He Thr Tyr Ser Asn lie Gly Val Cys Lys Asn Gly Ala Leu Val 

580 ' 585 590 . 

■ 

PHe ile Asn Val Thr His Ser Asp GlyAsp Val Gin Pro ' He Ser Thr 
sy;> • 600 605 

i 

Gly Asn Val Thr He Pro Thr Asn Phe Thr He Ser Val Gin' Val Glu 
610 615 620 

t 

Tyr lie Gin Val Tyr Thr Thr Pro Val Ser lie Asp Cys Ser Arg Tyr 
" 630 635 6 4q 

# • 

Val Cys Asn Gly Asn Pro. Arg- Cys Asn Lys Leu Leu Thr Gin Tyr Val 

645 650 655 

Ser Ala Cys Gin Thr He Glu Gin Ala Leu Ala Met Gly Ala Arg Leu 

660 665 670 

Glu Asn Met Glu Val Asp Ser Met Leu Phe Val Ser Glu Asn Ala Leu 
675 680 685 

Lys Leu Ala Ser Val Glu Ala Phe Asn Ser Ser Glu Thr Leu Asp Pro 

• 690 695 . 700 

• • • 
- • 

He. Tyr Thr Gin Trp Pro Asn He Gly Gly Phe Trp Leu Glu Gly Leu 

710 715 • 7 2o 

* 

* 

Lys Tyr He Leu Pro Ser Asp Asn Ser Lys Arg Lys Tyr Arg Ser Ala ' 

725 -730 ' 735 

He Glu Asp Leu Leu Phe Ser Lys Val Val Thr Ser Gly Leu Gly Thr 

'40 745 750 

Val Asp Glu Asp Tyr Lys Arg Cys Thr Gly Gly Tyr Asp He Ala Asp 
755 . 760 . 765 

P 

Leu Val Cys Ala Gin Tyr Tyr Asn Gly He Met Val Leu Pro Gly Val 
' /u 775 7B0 

Ala Asn Ala Asp Lys Met Thr Met Tyr Thr Ala Ser Leu Ala Glv Glv 
785 • 790 795 y boo 

* 

He Thr Leu Gly Ala Phe Gly Gly Gly Ala Val Ser He Pro Phe Ala 

805 sio 815 
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Val Ala Val Gin Ala Arg Leu Ash Tyr Val Ala Leu Gin Thr Asp Val 

820 825 • 830. 

Leu Asn Lys Asn Gin Gin He. Leu Ala Ser Ala Phe Asn.Gln Ala He' 
835 . 840 845 

■ 

Gly Asn He Thr Gin Ser Phe Gly Lys Val Asn Asp Ala lie His Gin 
850 855 860 

■ 

Thr Ser Arg Gly Leu Thr Thr Val Ala Lys Ala Leu= Ala Lys Val. Gin 

875 880 

Asp Val Val Asn Thr Gin Gly Gin Ala Leu Arg His Leu Thr Val Gin 

885 890 895 

* 

Leu Gin Asn Asn Phe Gin Ala He Ser Ser Ser He Ser Asp He Tvr 

900 905 910 

Asn Arg Leu Asp Glu Leu Ser Ala Asp Ala Gin ■ Val ■ Asp Arg Leu He 
915 920 925 

4 

Thr Gly Arg Leu Thr Ala Leu Asn Ala -Phe Val Ser Gin Thr Leu Thr ■ ■ 
930 935 940 ■ 



' 4. 
\ 



Arg Gin Ala Glu Val Arg Ala Ser Arg Gin- Leu Ala Lys Asp Lys Val 
945 9 50 955 . 960 

Asn Glu Cys Val Arg Ser Gin Ser Gin Arg Phe Gly Phe Cys Gly Asn- 

9 «5 g 7 0 975 

Gly Thr His Leu Phe Ser Leu Ala Asn Ala Ala Pro Asn Gly Met He 

"0 985 990 

Phe. Phe His Thr Val Leu Leu Pro Thr Ala Tyr Glu Thr Val Thr Ala 

995 1000 1005 

TrP fnin Gly Il£ ° yS Ala Leu As P G1 y As P **g Th * Phe Gly Leu •' 
• 1010 1015 1020 

Val ™ LyS ASP Val Gln Leu Thr Leu Phe ^9 Asn Leu Asp Asp 
1025 1030 1035 * v 

LyS fn!« Tyr Leu Thr Pro ^ Thr Met Q ln Pro Arg Val Ala 
1040 1045 1050 



Thr Ser Ser Asp Phe Val Gin He 



Glu Gly 
142 



Cys Asp Val Leu Phe 
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1055 106O 



1065 



lllQ ^ ^ r ASP Pr ° Ser 116 Ile - Pro As P Tyr 

107 5 



1080 



1085 • 1090 1095 g 

■ * 

Pro Asn Trp Thr Val Pro Glu Leu Thr Leu Asp Val Phe Asn Ala 
1100 H05 mo 

Thr Tyr Leu Asn Leu Thr Gly Glu Ile Asp Asp Leu Glu Phe Arg. 
1115 . 1120 i 125 

Ser Lys Leu His Ash Thr Thr Val Glu Leu Ala He Leu lie 

1130 H35 

Asp Asn Ile Asn Asn' Thr Leu Val Asn Leu Glu Trp Leu Asn Arg 
H45 1150 1155 * 

* 

4 

I1S ?J«n Val L * S Trp Pr ° Tr ? ^ Val Tr P Leu Leu He 

1160 H65 ii7 0 

Gly ^ Val Val He ?he' Cys Ile ' Pro Leu Leu Leu Phe Cys Cys 
1175 H80 lies 

Cys Ser Thr Gly Cys Cys Gly Cys lie Gly Cys Leu' Gly Ser Cys 
1190 ' ' 1195 . . 1200 

Cys His Ser He Phe Ser Arg Arg Gln Phe Glu Asn Tyr Glu Pro 
1205 1210 1215 

* 

* 

Ile Glu Lys Val His Val His 
1220 1225 



<210> 62 

<211> 82 

<212> PRT 

<213> Porcine transmissible gastroenteritis . coronoavirus 

<400> 62 

Met Thr Phe Pro Arg Ala Leu Thr Val lie Asp Asp Asn Gly Met Val 
1 5 10 15 

He Asn lie lie Phe Trp Phe Leu Leu He lie lie Leu lie Leu Leu 

20 25 30 
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* 

Ser lie Ala Leu Leu Asn lie lie Lys Leu Cys Met Vai Cys Cys Asn 

* 

■ t 

* 

Leu Gly. Arg Thr Val lie lie Val Pro Ala Gin His Ala Tyr Asp Ala 
ou . 55 • go 

Tyr Lys Asn Phe Met Arg lie Lys Ala Tyr Asn Pro Asp Gly Ala Leu 

75 80 

* 

Leu Ala 



<210> 63 
<211> 4376 
<212> PRT 

<213> Severe acute respiratory syndrome virus 
<400> 63 • 

Met Glu Ser Leu Val Leu Gly Val Asn Glu Lys Thr His Val Gin Leu 

5 10 15 

* 

Ser Leu Pro Val- Leu Gin Val Arg Asp Val- Leu Val Arg Gly Phe Gly 

• 20 25 30 

■ 

Asp Ser Val Glu Glu Ala Leu Ser Glu Ala Arg Glu His Leu Lys Asn 



45 



Gly Thr Cys Gly Leu Val Glu Leu Glu Lys Gly Val Leu Pro Gin Leu 

55 



60 



Glu Gin Pro Tyr Val Phe He Lys Arg Ser Asp Ala Leu Ser Thr Asn 

° 75 80 

His Gly His Lys Val Val Glu Leu Val Ala Glu Met Asp Gly He Gin 

85 90 95 

* 

Tyr Gly Arg Ser Gly He Thr Leu Gly Val Leu Val Pro His Val Gly 

1 1 0 

Glu Thr Pro He Ala Tyr Arg Asn Val Leu Leu Arg Lys Asn Gly Asn 
A " 120 125 



Lys Gly Ala Gly Gly His Ser Tyr Gly He Asp Leu Lys Ser Tyr Asp 



135 



140 



Leu Gly Asp Glu Leu Gly Thr Asp Pro He Glu Asp Tyr Glu Gin 



Asn 
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155 



PCT/CA2004/000626 



160 



Trp Asn Thr Lys H^s Gly Ser Gly Ala Leu Arg Glu Leu Thr Arg Glu 

165 170 



175 



Leu Asn Gly Gly Ala Val Thr Arg Tyr Val Asp Asn Asn Phe Cys Gly 

180 185 190 ^ Y - 



Pro Asp Gly Tyr Pro Leu Asp Cys Ile. Lys Asp Phe Leu Ala Arg Ala 
195 200 205 



Gly Lys Ser Met Cys Thr Leu Ser Glu Gin Leu Asp' Tyr lie Glu Ser 



215 



220 



Lys Arg Gly Val Tyr Cys Cys Arg Asp His Glu His Glu He Ala Trp 



230 



235 



240 



Phe Thr Glu Arg Ser Asp Lys Ser Tyr Glu His Gin Thr. Pro Phe Glu' 

245 250 



255 



He Lys Ser Ala Lys Lys Phe Asp Thr Phe Lys Gly Glu Cys Pro Lys 



265 ■ 



270 



Phe Val .Phe Pro Leu Asn Ser Lys Val Lys Val lie Gin Pro Arg Val 



280 



285 



G1U 290 ^ ^ Phe Met Gly Arg Ile Ar 9 Ser Val Tyr 



295 



300 



Pro Val Ala Ser Pro Gin Glu Cys Asn Asn Met His Leu Ser Thr Leu 



310 



315 



320 



Met Lys Cys Asn His Cys Asp Glu Val Ser Trp Gin Thr Cys Asp Phe 

325 330 



335 



Leu Lys Ala Thr Cys Glu His Cys' Gly Thr Glu Asn Leu Val He Glu 

340 345 350 



Gly Pro Thr Thr Cys Gly Tyr Leu Pro Thr Asn Ala' Val Val Lys Met" 
355 360 365 



Pro Cys Pro Ala Cys Gin Asp Pro Glu lie Gly Pro Glu His Ser Val 
,3/u 375 330 



Ala Asp Tyr His Asn His Ser Asn lie Glu Thr Arg Leu Arg Lys Gly 

0 395 400 
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Gly Arg Thr Arg Cys Phe .Gly Gly Cys Val Phe Ala.Tyr Val Gly Cvs 

405 410 415 

- . 

Tyr Asn Lys Arg Ala Tyr Trp Val Pro Arg Ala Ser Ala Asp He Glv 

420 . 425 430 • 

Ser Gly His Thr Gly He Thr Gly Asp Asn Val Glu Thr Leu Asn Glu 
435 440 445 

ft 

Asp Leu Leu Glu He Leu Ser Arg Glu Arg Val Asn He Asn He Val 

Gly Asp Phe His Leu Asn Glu Glu Val Ala He He Leu Ala Ser Phe 
465 470 475 48o 

Ser Ala Ser Thr Ser Ala Phe He Asp Thr He Lys Ser Leu Asp Tyr' 

4 85 490 495 

Lys Ser Phe Lys Thr He Val Glu Ser Cys Gly Asn Tyr Lys Val Thr 

500 505 510 

Lys, Gly Lys Pro Val Lys Gly Ala Trp Asn He Gly Gin Gin Arg Ser 
515 520 5 25 

i 

Val Leu Thr Pro Leu Cys Gly Phe Pro Ser Gin Ala Ala Gly Val He 
530 535 540 

* • 

Arg Ser He Phe Ala Arg Thr LeU Asp Ala Ala Asn His Ser He Pro 
545 550 555 56Q 

Asp Leu Gin Arg Ala Ala Val Thr He Leu Asp Gly He Ser Glu Gin ' 

' 565 570 575 

• * * 

Ser Leu Arg Leu Val Asp Ala Met Val . 'Tyr Thr Ser Asp Leu Leu Thr 

580 585 590 

Asn Ser Val He He Met Ala Tyr Val Thr Gly Gly Leu Val Gin Gin 
595 600 6 05 

Thr Ser Gin Trp Leu Ser Asn Leu Leu Gly Thr Thr Val Glu Lys Leu 
610 615 620 

Arg Pro He Phe Glu Trp He Glu Ala Lys Leu Ser Ala Gly Val Glu 
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i 

. Phe Leu Lys- Asp Ala Trp Glu lie Leu Lys Phe Leu He Thr Gly Val 

645 .■ . 650 . 655 

* 

Phe Asp lie Val Lys Gly Gin' He Gin Val' Ala Ser Asp Asn He Lvs 

660 .665 6 70 

Asp Cys Val Lys Cys Phe He Asp Val Val Asn Lys Ala Leu Glu Met 
675 680 685 ■ 

* a 

Cys lie Asp Gin Val. Thr. He Ala Gly Ala Lys Leu Arg Ser Leu Asn 
690 695 700 

Leu. Gly Glu Val Phe He Ala Gin Ser Lys Gly Leu Tyr Arg Gin Cys 
. 705 • 710 715 720 

He Arg Gly Lys Glu Gin Leu Gin Leu Leu. Met Pro Leu Lys Ala Pro 

725 730 735 

Lys Glu Val Thr Phe Leu Glu Gly Asp Ser His Asp Thr Val Leu Thr 

740 . 745 . 750 • 

• ■ * • 

i 

. Ser Glu Glu Val Val Leu Lys Asn Gly Glu Leu Glu Ala Leu Glu Thr ■ 

755 760 765 



■ <■ 



Pro Val Asp Ser Phe Thr Asn Gly Ala He Val Gly Thr. Pro Val Cys 
770 775 780 

Val. Asn Gly Leu Met Leu Leu Glu lie Lys Asp Lys Glu Gin Tyr Cys 
785 ' 790 ' 795 800 . 

■ 

Ala Leu Ser Pro Gly Leu Leu Ala Thr Asn Asn Val Phe Arg Leu Lvs 

805 810 815 

Gly Gly Ala Pro He Lys Gly Val Thr Phe Gly Glu Asp Thr Val TrD 

820 825 830 

Glu Val Gin Gly Tyr Lys Asn Val Arg He Thr Phe Glu Leu Asp Glu 
835 840 845 

Arg Val Asp Lys Val Leu Asn Glu Lys Cys Ser Val Tyr Thr Val Glu 
850 855 860 

Ser Gly Thr Glu Val Thr Glu Phe Ala Cys Val Val Ala Glu Ala Val 
865 870 875 880 
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Val Lys Thr Leu Gin Pro Val Ser Asp Leu Leu Thr Asn Met Gly He 
' ' 885 • .890 895 

Asp Leu Asp. Glu Trp Ser Val Ala Thr .Phe Tyr Leu Phe Asp Asp Ala 
• - 900 • 905 • • - 910 

i 

I 

Gly Glu Glu Asn Phe Ser Ser Arg Met Tyr Cys Ser Phe Tyr Pro Pro 
915 920 925 

Asp Glu Glu Glu Glu Asp Asp Ala Glu Cys Glu Glu Glu Glu He Asp 
930 935 940 

■ 

Glu Thr Cys Glu His Glu Tyr Gly Thr Glu Asp Asp Tyr Gin Gly Leu 
945 950 ' 955 9 60 

Pro Leu Glu Phe Gly Ala Ser Ala Glu Thr Val Arg Val Glu Glu Glu 

965 970 975 

• - 

Glu Glu Glu Asp Trp Leu Asp Asp Thr Thr Glu Gin Ser Glu He Glu 

980 985 990 

Pro Glu Pro Glu Pro Thr Pro Glu Glu Pro Val Asn Gin Phe Thr Gly 
995 100 0 100 5 

1 

V 

?n?n ASP Asn Val Ala Ile L * a C V S Val Asp He 

1010 1015 1020 

Val Glu Ala Gln Ser Ala Asn Pro Met Val He Val Asn Ala 

1025 1030 . 1035 

m • 

Ala 116 HiS LSU LyS His Gly Gly G1 y Val Ala Gly Ala Leu 

1040 1045 1050 

Asn Lys Ala Thr Asn Gly Ala Met Gin Lys Glu Ser Asp Asp Tyr 
1055 1060 1065- 

Ile J*" Leu Asn G1 y Pro ^u Thr Val Gly Gly Ser Cys Leu Leu 
1070 1075" 1080 

Ser G ^L HiS Asn LeU Ala Lys ^ Leu His Val Val Gly Pro 

1085 1090 logs 

Asn Leu Asn Ala Gly Glu Asp Ile Gin Leu Leu Lys Ala Ala Tyr 
1100 HQS mo 



Glu Asn Phe Asn Ser Gin Asp 



lie Leu Leu Ala 
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1120 



1125 



Ala ' He me Gly Ala Lys Pro Leu Gin Ser Leu Gin Val Cys- 

1130 . 1135 i 140 .; YS 



Val f^p Thr Gln Val Tyr Ile Ala Va l Asn Asp Lys 

1145 . H50 H55 . 



Ala Leu Tyr Glu Gin Val Val^ Met Asp Tyr Leu Asp Asn Leu Lys 



1165 



1170 



Pr ° Jf* Val Glu Ala Pro ^s Gin Glu Glu Pro Pro Asn Thr Glu 
1175 H80 • ii 8 5 



Asp Ser^ Lys Thr Glu Glu Lys -Ser Val Val Gin Lys Pro Val Asp 



1195 



1200 - 



Val Lys -Pro Lys Ile Lys Ala Cys lie Asp Glu Val Thr Thr Thr 
1205 1210 . 1215 

LSU ?o?n G1U ^ LyS PhS L6U ' Thr Asn L * s Leu Le « • ^ Phe Ala 
1220 . 1225 • 1230 



ASP 1235 ™ HiS ASP Ser Gln Asn Wet l* eu Arg 



1240 



1245 



Gly G S« ASP Met Ser Phe Leu Glu ^ As P Aia Pro Tyr Met Val 

1250 1255 126O 

Gly ?o?t 116 Thr S6r Gly Asp Ile Thr °y s Va l Val He Pro 

1265 1270 1275 



S6r . 1280 ^ ^ Gly ^ G1U MSt LSU Ser Arg Ala Leu ' 



1285 



1290 



Lys Lys Val Pro Val' Asp Glu Tyr He Thr Thr Tyr Pro Gly Gln 



1300 



1305 



Gly Cys Ala Gly Tyr Thr Leu Glu <51u Ala Lys Thr Ala Leu Lys 
1310 i 315 132Q * 



Lys Cys Lys Ser Ala Phe Tyr Val Leu Pro Ser Glu Ala Pro Asn 
1325 1330 1335 



Ala Lys Glu Glu Ile Leu Gly Thr Val Ser Trp Asn Leu Arg Glu 
XJ<IU 1345 1350 
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^ 1355 ^ U ^^O ^ ^ g ^ ^ Pr ° Ile CyS 



1365 



Met *fP Val te « A1 * *Ve Met Ala Thr He Gin Arg Lys Tyr Lys 
Aj5/u 1375 1380 

■ * 
■ 

Gly Lys Ile Gln Glu G1 V He Val Asp Tyr Gly Val" Arg Phe 

1385 1390 1395 

PhS Sn« Tyr Thr Ser LyS Glu Pro Val Ala Ser He lie Thr Lys 
•1400 1405 1410 

Leu Asn Ser Leu Asn Glu Pro Leu Val Thr Met Pro Ile Glv Tvr 
1415 1420 1425 * y 

m 

T5?n H±S Gly PhS ASn LSU G1U G1U Ala Ala Ar 3 Cys Met Arg 
.• 1435 1440 

• * * 

♦ 

S« Ala Pr ° Ala Val Val Ser Val Ser Ser Pro As P Ala 
A445 1450 1455 



vK«. Thr Tyr Asn Gly Tyr Leu Th * s er Ser Ser ■ Lys Thr Ser 
5- 46 ^ 1465 i4 70 . 1 

ft 

Glu Glu His Phe Val Glu Thr Val Ser Leu Ala Gly Ser Tyr Arq 
1475 1480 1485 

ASP T^n SSr Tyr Ser Gly Gln ^ Thr Giu Leu Gly val Glu Phe 
1490 1495 15Q0 

LSU S« B GlY ASP LyS 116 Val His Thr ^eu Glu Ser Pro 

1505 isio i5i 5 

Val ?Sn HiS Le " ASP GIy G1U Val Leu Ser Le ^ Asp Lys Leu 

1520 • 1525 i53 0 

LyS K« LSU LSU Ser LSU Arg Glu Val Thr He Lys Val Phe 

• 1535 " 1540 1545 . 

Thr ?J5_ Val As P Asn Thr As * Leu His Thr Gln Leu Val Asp Met 
1550 1555 i5 60 

Ser Met Thr Tyr Gly Gln Gln Phe Gly Pro Thr Tyr Leu Asp Gly 
1565 1570 1 g 75 * y 
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■ * 
• ■ 

Ala Asp Val Thr Lys lie' Lys Pro His Val Asn His " Glu Glv Lvs 
1580 • . 1585. 1590 . 

. * 

Thr Phe Phe Val Leu Pro Ser Asp Asp Thr Leu Arg Ser Glu Ala 
1595 1600 1605 

Phe Glu Tyr Tyr His Thr .Leu Asp Glu Ser Phe Leu . Gly Arg Tvr 
' 161° 1615 1620 • • 

■ 

■ 

• ■ 

■ 

Met Ser Ala Leu Asn His Thr Lys Lys Trp Lys Phe Pro Gin Val 
!625 1630 1635 

* a 

V 

I 

Gly Gly Leu Thr Ser He Lys Trp Ala Asp Asn Asn Cys Tyr Leu' 
I 640 1645 1650 

- t 

Ser Ser Val Leii Leu Ala Leu Gin Gin Leu Glu Val . Lys Phe Asn 
1655 1660 1665 

■ 

4 

Ala Pro Ala Leu Gin Glu Ala Tyr Tyr Arg Ala Arg Ala Gly Asp 
1670 1675 . 1680. 

• * 

* 

Ala Ala Asn Phe . Cys Ala Leu He Leu Ala Tyr' Ser Asn Lys Thr 
1685 •• 1690 • i 6 95 



« 



Val Gly Glu Leu Gly Asp Val Arg Glu Thr Met -Thr His Leu Leu 
1700 • 1705 • 1710 

■ 

Gin . His Ala Asn Leu Glu Ser Ala Lys Arg Val Leu Asn Val Val 
1715 1720 1725 

Cys Lys His Cys Gly Gin Lys Thr Thr Thr Leu Thr Gly Val Glu 
1730 1735 1740 

Ala Val Met Tyr Met Gly Thr Leu Ser Tyr Asp Asn Leu Lys Thr 
1745 1750 1755 

i 

t 

Gly y?i„ Ser Ile Pro Val c ys Gly Arg Asp Ala Thr Gin Tyr 
1760 1765 1770 

Leu Val Gin Gin Glu Ser Ser Phe Val Met Met Ser Ala Pro Pro 
.1775 1780 1785 

Ala ™ Tyr LyS LeU Gln Gln Gly Thr Phe Leu Cys Ala Asn Glu 
1790 1795 1800 
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Tyr Thr Gly Asn Tyr Gln Cys Gly His Tyr Thr- His He Thr Ala 
1805 . .1810 I815 ' 

* 

LyS Thr LSU Tyr Arg Ile AS P Ala Leu Thr Lys Met 

1820 1825 i 8 3o 

* 

t 

Ser Glu Tyr Lys Gly Pro Val Thr Asp Val Phe Tyr Lys Glu Thr • 
1835 1840 1845 

Ser Tyr Thr Thr Thr lie Lys Pro Val Ser Tyr Lys Leu Asp Gly 
1850 1855 i 86 o F Y 

Val Thr Tyr Thr Glu Ile Glu Pro Lys Leu Asp Gly Tyr Tyr Lys 
1865 i 8 7 0 18?5 

LyS A !L Asn Ala Tyr Tyr Thr Glu Gln Pro Ile Asp Leu Val Pro 
1880 1885 • i 8 9 0 

Thr Pr ° LeU Pr ° Asn ^ a Ser Phe As P Asn Phe Lys Leu Thr 

1895 1900 19Q5 

. 

° yS ASn Thr LyS Phe Ala Asp As P Leu Asn Gin Met Thr Gly 

1910 1915 1920 y 

PhS ToL' LyS Pr ° Ala Ser Arg Glu Leu Ser v al Thr Phe Phe Pro 
1925 • 1930 1935 

Asp Leu Asn Gly Asp Val Val Ala Ile Asp Tyr Arg His Tyr Ser 
Ay4U 1945 1950 

i 

Ala ™ Phe LyS Lys Gly Ala Lys Leu Leu His Lys Pro He Val 
1955 i9 6 o j 1965 

TrP 116 Asn Gln Ala Thr Thr Lya-Thr Thr Phe Lys Pro Asn 

1970 1975 i960 

Thr ° YS LeU Arg CyS Leu Trp Ser Thr L V S p *° Val Asp Thr 

1985 1990 1995 



SSr 5!£« SSr Ph6 G1U Val Leu Ala Val Glu Asp Thr Gln Gly Met 
2000 2005 2010 

Asp Asn Leu Ala Cys Glu Ser Gln Gln Pro Thr Ser Glu Glu Val 



2015 2020 



2025 



Val Glu Asn Pro Thr Ile Gln Lys Glu Val Ile Glu Cys Asp Val 
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2035 



2040 



^ 2^45 ^ oiL ASn Val Ile LeU Pro Ser Asp-. 



2050 



2055 



G1U onL LyS Val Thr Gln Glu Leu G1 y His Glu Asp Leu 

2060 ^ :n " - 



2065 



Met 



2070 



^ a MIS ^ Val " G1U ' Asn ™JL Ser Ile Thr Ile Lys Pro Asn 



2080 



2085 



G1U Jnon Gly LeU L * S Thr Ile Ala Thr" His Gly 

2090 2095 ■ 2100 ' 



Ile Ala Ala lie Asn Ser Val ' Pro Trp Ser Lys II 
2105 • 2110 



e Leu Ala Tyr 
2115 



Val Lys Pro Phe Leu Gly Gin Ala Ala Ile Thr 
2120 2125 



Thr Ser Asn Cys 
2130 



Ala oH. Arg LeU Ala Gln Arg " Val phe Asn As * Tyr ' Met Pro Tyr 
2135 2140 . 2145 . 

Val t^A Thr ieu ieu - Phe Gln I * eu Thr Thr Lys Ser Thr 
2150 2155 2160 

) 

Asn Ser Arg lie Arg Ala Ser Leu Pro Thr' Thr lie Ala Lys Asn 
2165 2170 2175 

SSr ^ Val Ala LyS L6U CyS Leu As P Ala Gly lie Asn ' . 

2180 . -2185 2190 



TYr SL LyS Ser Pr ° Lys Phe Ser L * s Leu p he Thr Ile Ala Met 
2195 2200 2205 



^ 2210 — - - ^ Gly SSr LSU 116 Cys Val 



2215 



2220 



Thr oi a „ Ala Phe Gly Val Leu Ser Asn Phe Gly Ala Pro Ser 

2225 2230 2 235 

TyX o y ?„ AS " Gly Val Arg Glu Leu Leu As " Ser Ser Asn Val 

2240 2245 2 250 



Thr MSt ASP Phe Cys Glu G1 y Ser Phe Pr ° Cys Ser Ile Cys 

2255 1 



2260 



2265 
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LSU wr> ASP SSr LeU Asp Ser ' T * r Pro Ala Leu Glu Thr 

2270 2275 22QQ 

fle S« ' ±le SSr Ser Tyr Lys Leu As P Leu Thr He Leu 

2285 ■ 2290 2295 

Gly Snn Ma G1U Trp Val Leu Ala Tyr Met Leu Phe Thr Lys 

2300 2305 2310 y 

■ * 

Phe Phe Tyr Leu Leu Gly Leu Ser Ala He Met Gin Val Phe Phe 

2315 2320 2325 

* 

» • 

Gly Tyr Phe Ala Ser His Phe lie Ser Asn Ser Trp Leu Met Trp 

2330 2335 2340 

Phe Ile Ser Ile Val G1 n Met Ala Pro Val Ser Ala Met Val 

2345 2350 2 355 

Arg Met Tyr lie Phe Phe Ala Ser Phe Tyr Tyr Ile Trp Lys Ser 

2360 2365 • 2 370 

TYr H±S IleM et Asp. Gly Cys > Thr Ser Ser Thr Cys Met Met 

2315 2380 2385 

CyS IVon Lys Ar 9 A sn Arg Ala Thr Arg Val Glu Cys- Thr Thr lie 

2390 2395 2400 



* 4 



Val 2405 Gly Met Lys Ar9 Ser phe Tyr Val Tyr Ala Asn G1 y G1 y 

2415 

Son CYS LyS Thr HiS Asn Trp Asin C V 8 Leu Asn Cys Asp 

2425 2430 

* • 

Thr S« CyS Thr Gly Ser Thr -' Phe Ile Ser Asp Glu Val Ala Arg 
2435 2440 2445 

■ 

ASP o!=n LSU Gln Phe Lys Arg Pro Ile Asn p *° Thr Asp Gin 

2450 2455 2 460 

Ser Ser Tyr lie Val Asp Ser Val Ala Val Lys Asn Gly Ala Leu 
-s465 2470 2475 

Sn ASP LyS Ma Gly Gln L * s Thr Glu Arg His 

2480 2485 2 490 . 
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Pro Leu Ser His Phe Val-' Asn Leu Asp Asn Leu Axg Ala Asn Asn 
2495 2500 2505 

* 

■ 

Thr Lys Gly Ser Leu Pro lie Asn Val lie Val Phe' Asp Gly Lys 
, u 251 5 2520 

25^ ^ G1U ^ Ala Ser Ser Ala Val Tyr. Tyr 

2530 2535 

Ser Gin Leu Met Cys Gin Pro lie Leu Leu Leu Asp Gin Ala Leu 

25 45 2550 

* ■ 

■ m 

Val Ser Asp Val Gly Asp Ser Thr Glu Val Ser Val Lys Met Phe' 
2555 2560 2 565 

Asp Ala Tyr Val Asp Thr Phe Ser Ala Thr Phe Ser . Val Pro Met 
3/U 2575 2580 

■ 

Glu Lys Leu Lys Ala Leu Val Ala Thr Ala His Ser Glu Leu Ala 
2585 . 2590 . 2595. 



^ 2600 2605 ^ Val Ala 

»' . • • ■ 

Ala Arg Gin Gly Val Val Asp Thr Asp Val Asp. Thr Lys Asp Val 

2620 2625 

He Glu Cys Leu Lys Leu Ser His His Ser Asp Leu Glu Val Thr 
2630 2635 2640 ' 

Gly ?« P «; CyS Asn Asn Phe Met Leu Thr T y r Asn Lys Val Glu 

2645 • • 2650 2655 

Asn Met Thr Pro Arg Asp Leu Gly Ala Cys lie Asp cys Asn Ala 

2665 2670 

*** Ile ^ n Ala Gin Val Ala Lys Ser His Asn Val Ser Leu 

2675 2680 2685 

1 

116 lV*n ^ Val LyS ASP Tyr mt Ser Leu Ser Glu Gin Leu Arg 
2690 2695 270Q « 

Lys Sn= I1S Ar9 Ser Ala Ala Lys Asn Asn !!• Pro Phe Arg 
2705 2710 2715 9 
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LSU Sfo °* ^ ^ S?« Val Val Asn Val Ile T1 *r.Thr 

^ u 2725 . .. 2730 ' 

* 

* 

Vl3S 27 y 0 :LyS Ue CyS Phe Lys 

274 5 

Leu Met Leu Lys Ala Thr Leu Leu Cys Val Leu Ala Ala Leu Val 
SU 2755 2760 

Cys Tyr He Val Met Pro Val His Thr Leu Ser He His Asp Gly 

2770 2775 

Tyr Thr Asn Glu He He Gly Tyr Lys Ala He Gin Asp Gly Val 

27*85 ■ 2790 

■ 

Thr Arg Asp He He Ser Thr Asp Asp Cys Phe Ala Asn Lys His ' ' 
9 2800 2805 

28 y 0 5? SSr Gln Arg G1 * ^ Tyr Lys 

2815 • 2820 

Asn Asp Lys Ser Cys Pro Val Val Ala Ala . lie He Thr Arg Glu 
2825 2 <*30 2835 

I1S 2^0 28 y 5 Pr ° Gly Thr Val LeU Arg Ala' 

^2 ^5 «S3 

4 

m 

Ue A ls5 LSU Phe LeU Pro Afc 9 Val ^e Ser Ala 

2860 2865 

2870 ASn ° yS o hr Pr ° Ser h * s Leu Ile Glu Tyr Ser 

2875 2880 

# * - 

ASP 2b2 5 Ala Ala 28 S 0 A ^ Ma ° yS Thr 116 

■ 

2900 ^ Ala ^ XJL Pr ° Val Pr ° T * r C * s A *P Thr' 

2905 2910 

Asn Leu Leu Glu Gly Ser He Ser Tyr Ser Glu Leu Arg Pro Asp 

2920 2925 

Thr Arg Tyr Val Leu Met Asp G ly Ser He lie Gln Phe Pro Asn 

2935 2940 



Thr Tyr Leu Glu Gly Ser Val Arg Val Val Thr 

156 



Thr Phe Asp Ala 
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2945 2950 



2955 



Glu Tyr Cys Arg His Gly Thr Cys Glu Arg Ser Glu Val Glv lie 
2960 2965 2970 

• * 

* • * - 

° yS ™ Ser Thr Ser Gly Ar ^ Tr P Val Leu Asn Asn Glu His Tyr 
2975 2980 • 2985 

olln LSU Ser Gly Val Phe Cys Gly Val As P Met Asn Leu 

2995 3000 

< ■ 

116 ?Jn C 116 Phe Thr Pro Leu Val Gln Pro Va l Gly Ala Leu 

3005 3010 3015 

* 

ASP InL Ala Ser Val Val Ala Gly G1 y He lie Ala lie Leu 
3020. 3025 3030 

Val Thr Cys Ala Ala Tyr Tyr Phe Met Lys Phe Arg Arg Val Phe 
3035 3040 3045 

Gly Glu Tyr Asn His Val Val Ala Ala Asn Ala. Leu Leu Phe Leu 
3050 3055 306O 

• • ■ I 

Met Ser Phe Thr lie Leu Cys Leu Val Pro Ala Tyr Ser Phe Leu 
. 3065 3070 3075 

* • 

Pr ° S?n Val Tyr Ser Val Phe Tyr Leu ^ Leu Thr Phe Tyr Phe 
3080 • 3085 3090 

?n« ASP Val Ser " Phe LSU Ala His Leu Gln Tr P Phe Ala Met 
3095 3100 3105 

Phe Pro Ile Val Pro p he Trp He Thr Ala He Tyr Val Phe 

J11 ° 3115 312 o 

• w 

4 

Cys Ser Leu L V S His His Trp Phe Phe Asn Asn Tyr Leu 

3125 3130 31 3 5 

Arg Lys Arg Val Met Phe Asn Gly Val Thr Phe Ser Thr Phe Glu 
3140 3145 3150 

i 

* 

Glu Ala Ala Leu Cys Thr Phe Leu Leu Asn Lys Glu Met Tyr Leu 
3155 3i 6 o 3165 

* 

3170 LSU Pr ° LSU Thr Gln Tyr Asn Ar S 

3175 



3180 
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Tyr Leu Ala Leu Tyr Asn Lys Tyr Lys Tyr Phe Ser Gly Ala Leu 
^185 3190 • 3195 

* * 

■ 

Asp Thr Q Thr Ser Tyr Arg Glu^ Ala Ala C ys Cys His Leu Ala Lys 

32X0 

Ala Leu Asn Asp Phe Ser Asn Ser Gly Ala Asp Val Leu Tyr' Gin 
3215 3220 3225 

- « 

Pro Pro Gin Thr Ser He Thr Ser Ala Val Leu Gin Ser Gly Phe 
JZJU 3235 324 0 

, Arg Lys Met Ala Phe Pro Ser Gly Lys Val Glu Gly Cys Met Val 
3 3250 3255 

32*60 ° yS Gly Thr Leu Asn G1 * Le » Trp Leu Asp 

3265 3270 

• • 

■ Asp Thr Val Tyr Cys Pro Arg His Val He Cys Thr Ala Glu Asp 

3275 3280 3 28 5 

■ Met ' Asn Pro Asn Glu Asp Leu Leu He Arg Lys Ser Asn 

329 °- 3295 33 00 . 

♦ 

His Phe Leu v ^ G ln Ala Gly Asn Val Gin Leu Arg Val He 

• 3JU3 3310 3315 

?ly 3^n MSt G1 " Asn ° yS Leu Leu Leu L ^ s val Asp Thr 
" u 3325 3330 

Ser A *" Pro Thr Pro Lys Tyr Lys Phe Val Arg He Gin Pro 

. 3335 3340 3345 

■ 

Gly S«n ^ PhS Val LeU Ala Cys Asn Ser Pro Ser 

33S5 3360 

* 

Gly Val Tyr Gin Cys Ala Met Arg Pro Asn His Thr He Lys Gly 
3365 3370 33?5 * 

* 

fsfio Gly Ser ° yS Gly Ser Val G1 y Phe Asn He Asp 

3385 3390 

Tyr Asp Cys Val Ser Phe Cys Tyr Met His His Met Glu Leu Pro 
3395 34 00 34Q5 
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Thr Gly ' Val His Ala Gly Thr Asp Leu Glu Gly. Lys" Phe Tyr Gly . 

• • 3420 

m m * 

Pro Phe_ Val Asp Arg Gin Thr : A la Gin Ala Ala Gly Thr Asp Thr 
3425 . 3430 3435 P 

^ 34 4 0 ^ U Ala Tr P Leu T * r Ala Val He 

Jfl * U 34 45 3450 

Asn Gly Asp Arg Trp Phe Leu Asn Arg Phe Thr Thr Thr Leu Asn 
Jfl3a 3460 3465 

Asp Phe Q Asn Leu Val Ala Me^ Lys Tyr Asn Tyr Glu Pro Leu Thr 

Gin Asp His Val Asp He Leu Gly Pro Leu Ser Ala Gin Thr Gly 
1 J4B5 3490 • 3495 y 

■ 

116 3500 ^ 3I05 A ^ ^ gj Q LeU LSU . G ^ n ' 

9 

Asn Gly Met Asn Gly Arg Thr Xle Leu Gly Ser Thr He- Leu Glu 
Jbl5 • .3520 1 3525 . . 

ASP '3530 ^ ^ A f P Val V ^l Arg Gin Cys Ser Gly Val 

. 3535 3540 ' 

> ■ 

Thr Phe Gin Gly Lys Phe Lys Lys lie Val Lys Gly Thr His His 
** qi> ■ 35 50 3555 

■ 

^ £So ^ U Thr Ser Leu Leu Ile Leu Val Gin 

3565 357O 

■ • 

Ser Thr Gin Trp Ser Leu Phe Phe Phe Val Tyr Glu Asn Aia Phe 
»/5 3580 35 8 5 

Leu Pro Phe Thr Leu Gly lie ■ M et Ala lie Ala Ala Cys Ala Met 

3595 3600 

LfiU 36U5 ^ HiS "i S Ala Phe Leu C * s Leu Phe Leu Leu 

3610 3615 

III* ^ Ala Tyr Phe Asn Met Val Tyr Met Pro 

3625 3630 
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3635 ^ ^ 3^0 ^ ~« AU ASP 

■ 

Thr Ser Leu Ser Gly Tyr Arg heu Lys . Asp Cys Vgl ^ Tyr ^ ' ■ 

. JO °^ 3660 

Ser Ala s Leu Val Leu Leu ji. Leu Met Thr Ala Arg Thr Val Tyr " 

3 6 V 5 

* 5P 3?B0 A ^ ^ ?£, TrP Thr Leu Met Asn Val lie Thr 

3685 3690 

* 

Leu Val Tyr. Lys Val Tyr Tyr Gly Asn Ala Leu Asp Gin Ala He 

J700 • 3705 

Ser j£ Trp Ala Leu Val lie Ser Val Thr Ser Asn Tyr Ser .Gly 

3720 

Val Val Thr Thr Ii e Met Phe Leu Ala Arg Ala He Val Phe Val ' 

3730 3735 

< . 

Cys Va^ Glu Tyr Tyr Pro Leu " Leu Phe II, Thr Gly ' Asn Thr Leu ' • ' 



3750 



Gin Cys He Met Leu Val Tyr Cys Phe Leu Gly Tyr Cys Cys Cys 

3760 3765 

4 

- ♦ • ■ 

Cys Tyr Q Phe Gly Leu Phe Cy^ Leu Leu Asn Arc, Tyr Phe Arg Leu 

> 

Thr Le^ Gly Val Tyr Asp Ty^ Leu Val . Ser Thr Gin Glu Phe Arg 

37 95 

* 

Tyr.Met Asn Ser Gin Gly Leu Leu Pro Pro Lys Ser Ser lie Asp 

3810 

Ala Phe Lys Leu Asn. lie Lys Leu Leu Gly He Gly G ly Lys Pro 

3820 3825 

* 

38^0 Ma Val Ser LyS M6t Ser AS P V ^ 

3835 3840 

Cys Thr Ser Val Val Leu Leu Ser Val Leu Gin Gin Leu Arg Val 

3850 3855 

Glu Ser Ser Ser Lys Leu Trp Ala Gin Cys Val Gin Leu His Asn 
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3860 3865 



•3870 



ASP S?c Leu Leu Ala L * s As P Thr Thr Glu Ala Phe Glu Lys Met 
3875 . 3880 3885 

■ 

* 

Val L6U L6U SSr Val LeU Leu Ser Met Gln Gly Ala Val Asp 

3890 . 3895 39 5 0 P 

- - 

lie Aan- Arg Leu Cys Glu Glu Met Leu Asp Asn Arg Ala Thr Leu 
3905 3910 3915 ' 

Gln ™™ 116 Ala Ser G1U Phe Ser Ser Leu Pro Ser Tyr Ala Ala 
3920 3925 3930 

1 

i 

Tyr Thr Ala Gln Glu Ala Tyr Glu Gln Ala Val Ala Asn Gly 

3935. 3940 3945 * 

ASP ttln G1U Val Val LSU Lys Lys Leu Lys Se * L*u Asn Val 

3950 3955 39 6 o 

Ala Lys Ser Glu Phe Asp Arg Asp Ala Ala Met Gln Arg Lys Leu 
3965 3970 3975 



I 



\ll n Alk ASP Gln Ala Met T ^ r Gln Met Ty * Gln Ala 

3980 3985 399(] 

■ 

Arg fSL' Glu ASP Ly8 Arg Ala Val Th * Ser Ala Met Gln Thr 

3995 4000 .. 4005 

t 

MSt in^n Met 1LSU ■ Arg LyS Leu Asp Asn Asp Ala Leu Asn 

4010 4015 4020 

ASn JJo* 116 Asn Asn Ala Arg Asp G1 y C V S Val Pro Leu Asn lie 
4025 4030 ' 4035 

« 

116 Leij Thr Thr Ala Ala L ^ s Leu Me t Val Val val Pro Asp 

4040 4045 4 0 5o • 

Tyr 5iL Thr Tyr LyS Asn Thr ^ Asp Gly Asn Thr Phe Thr Tyr 
4055 4060 4065 

« 

Ala !n™ Ala LSU TrP G1U Ile Gln Gln Val Val Asp Ala Asp Ser 
4070 4075 4O8O 

LyS IJoc Val Gln LSU Ser Glu Ile Asn Met Asp Asn Ser Pro Asn 
4085 4090 4095 
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Leu ^ Trp Pro Leu U. Vel^.Thr sla Leu ^ „^ as „ Ser ^ 

Val Lys Leu Gin Asn Ash Glu .Leu Ser Pro Val Ala Leu Arg Gin 

4 120 4125 

« 

Met Ser Cys Ala Ala GlyThr Thr Gin Thr Ala Cys ThrAsp Asp 

4135 4140 

TYr ASn Asn Ser L * s G1 V G1 y Arg Phe val 
4150 4155 

Leu" Ala Leu Leu Ser Asp His Gin Asp Leu Lys Trp Ala Arg Phe 
b0 4165 4X70 ' 

Pro Lys Ser Asp Gly Thr Gly Thr He Tyr Thr Glu Leu Glu Pro 
4175 4180 4i85 

4 • 

Pr ° Sion ^ Val T - ASP Thr Pro ^ G1 V Pr ° Val Lys 

. 4190 4195 4200 

Tyr' Leu Tyr. Phe lie Lys Gly Leu Ash Asn Leu Asn Arg Gly Met 
* 205 - 4210 4215 

?5n ^ Ala Thr Val ^ Gin Ala Gly Ash 

" u 4225 4230 

Ala Thr Glu Val Pro Ala Asn Ser Thr Val Leu Ser Phe Cys Ala • 
Ja , 4240 . 4245 

PhS ^^n Val " ASP Pr ° Ala LyS Ala T ^ r ^ As P ^ Leu Ala Ser 

4255 426O 

S« Pr ° 116 AS ? GyS Val L *» Met Leu Cys Thr His 

4270 4275 

4280 4285 ^ ^ ^ Asn M ^ 

4290 

Asp Gln Glu Ser Phe Gly Gly Ala Ser Cys Cys Leu Tyr Cys Arg 
4295 4300 4305 y 9 

Jl?n A5P HiS Pr ° Asn Pl ° LyS G1 * Phe C y s Asp Leu Lys 

4315 4320 
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Gly Lys Tyr Val Gin lie Pro Thr Thr Cys Ala Asn Asp Pro Val " 

433 °. 4335 

* 

■ 

5l 0 ^ CyS Thr Val °* s M «t Trp 

V 0 434 S 4350 

Lys Gly Tyr- Gly Cys Ser.Cys Asp Gin Leu Arg Glu Pro Leu Met- ' 
DO 436 ° 4365 

■ 

• * 

Gin Ser Ala Asp Ala Ser Thr Phe 

4370 4375 • 

« 

* 

* 

<210> 64 
<211> 2697 

<212> PRT • 
<213> . Severe acute respiratory syndrome virus 

<400> 64 

Phe Lys Arg Val Cys Gly Val Ser Ala Ala Arg Leu ■ Thr Pro Cys Gly 

10 



■ • 



15 



Thr Gly Thr Ser Thr Asp Val Val Tyr -Arg Ala Phe Asp lie Tyr Asn 

25 • -an 



• 1. 



Glu Lys Val Ala Gly Phe Ala Lys Phe Leu Lys Thr Asn Cys Cys Arg 

40 45 

Phe Gin Glu Lys Asp Glu Glu Gly Asn Leu Leu Asp Ser Tyr Phe Val- 

60 

Val Lys Arg His Thr Met. Ser Asn Tyr Gin His Glu Glu Thr lie Tyr 

75 80 

Asn Leu Val Lys Asp Cys Pro Ala Val Ala Val His Asp Phe Phe Lys ' 

85 .90 95 . 

* 4 

Phe Arg Val Asp Gly Asp Met Val Pro His lie Ser Arg Gin Arg Leu 

100 105 110 

Thr Lys Tyr Thr Met Ala Asp Leu Val Tyr Ala Leu Arg His Phe Asp 
115 120. 125 p 



Glu Gly Asn Cys Asp Thr Leu Lys Glu lie Leu Val Thr Tyr Asn Cys 

135 240 



Cys Asp Asp Asp Tyr Phe Asn Lys Lys Asp Trp Tyr Asp Phe Val 



Glu 
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145 150 



.155 



160 



» . 
Asn Pro Asp lie Leu Arg Val Tyr M a Asn Leu Gly Glu ^ Val 

165 -170 175 

■ 

Gin Ser Leu Leu Lys Thr Val Gin Phe Cys Asp Ala Met Arg Asp Ala 
. . 185 190 

Gly lie Val Gly Val Leu Thr Leu Asp Asn Gin Asp Leu Asn Gly Asn 

200 205 

< 

Trp Tyr Asp Phe Gly Asp Phe Val Gin Val Ala Pro Gly Cys Gly Val 

■ 215 220 

* * 

Pro lie Val Asp Ser Tyr Tyr Ser Leu Leu Met Pro He Leu Thr Leu 

235 240 

Thr Arg Ala Leu Ala Ala Glu Ser His Met Asp Ala Asp Leu Ala Lys 



255 



Pro Leu lie Lys Trp Asp Leu Leu Lys Tyr Asp Phe Thr Glu Glu Arg 



270- 



Leu Cys Leu Phe Asp Arg Tyr Phe Lys Tyr Trp Asp Gin Thr Tyr His 

280 285 

Pro Asn Cys He Asn Cys Leu Asp Asp Arg Cys lis Leu His Cys Ala 

Asn Phe Asn Val Leu Phe Ser Thr Val Phe Pro Pro Thr Ser Phe Gly 

^3 1 5 



320 



Pro Leu Val Arg Lys He Phe Val Asp Gly Val' Pro Phe Val- Val Ser 

325 330 335 

Thr Gly Tyr His Phe Arg Glu Leu Gly Val Val His Asn Gin Asp' Val 

J4U . 345 350 

Asn Leu His Ser Ser Arg Leu. Ser Phe Lys Glu Leu Leu Val Tyr Ala 

Ala Asp Pro Ala Met His Ala Ala Ser Gly Asn Leu Leu Leu Asp Lys 

380 



Arg Thr Thr Cys Phe Ser Val Ala Ala Leu Thr Asn Asn Val Ala Phe 

395 40o 
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Gin Thr Val Lys Pro Gly Asn Phe Asn Lys Asp Phe Tyr Asp Phe Ala 

415 



405 410 



Val Ser Lys' Gly Phe Phe Lys Glu Gly Ser Ser Val Glu Leu Lys His 

420 4 25 4 3 0 

Phe Phe Phe Ala Gin Asp Gly Asn Ala .Ala lie Ser Asp Tyr Asp Tyr ' 

4.40 445 H y 

Tyr Arg Tyr Asn- Leu Pro' Thr Met Cys Asp n e Arg. Gin Leu Leu Phe 

4 55 4 50 

* 

Val Val Glu Val val Asp Lys Tyr Phe Asp Cys Tyr Asp Gly Gly.Cys 

475 430 

He Asn Ala Asn Gin Val He Val Asn Asn' Leu Asp Lys Ser' Ala Gly 

485 -490 495 y 

* 

Phe Pro Phe Asn Lys Trp Gly Lys Ala Arg Leu Tyr Tyr Asp Ser Met 



505 



510 



Ser Tyr Glu Asp Gin Asp Ala Leu Phe Ala Tyr Thr" Lys Arg Asn Val 
• 3 520 525 

He Pro Thr He Thr Gin Met Asn Leu Lys Tyr Ala He Ser Ala Lys 

535 54 0 

Asn Arg Ala Arg Thr Val Ala Gly Val Ser He Cys Ser Thr Met Thr 
5 550 555 560 

Asn Arg Gin Phe His Gin. Lys Leu Leu Lys Ser lie Ala Ala Thr Arg 

565 570 • 5?5 9 

* 

Gly Ala Thr Val Val He. Gly Thr Ser Lys Phe Tyr Gly Gly Trp His 

580 585 590 - 

Asn Met Leu Lys Thr Val Tyr Ser Asp Val Glu Thr Pro His Leu Met 
595 • 600 • 605 . 

Gly Trp Asp Tyr Pro Lys Cys Asp Arg Ala Met Pro Asn Met Leu Arg 
DJ - U 615 620 y 

o 

He Met Ala Ser Leu Val Leu Ala Arg Lys His Asn Thr Cys Cys Asn 

635 640 
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Leu Ser His Arg Phe Tyr Arg Leu Ala Asn Glu Cys Ala Gin 



545 650. 



Val Leu 
.655 • 



Ser Glu. Met Val Met Cys Gly Giy Ser Leu Tyr Val Lys • Pro Gly Gly 



670 



Thr Ser Ser Gly Asp Ala Thr Thr Ala Tyr Ala Asn Ser Val Phe Asn 



680 



685 



lie Cys- Gin Ala Val. Thr Ala Asn Val Asn Ala Leu Leu Ser Thr Asp 



695 700 



Gly Asn Lys lie Ala Asp Lys. T yr Val -Arg Asn Leu Gin His Arg Leu 

715 7 2o 

Tyr Glu Cys Leu Tyr Arg Asn Arg Asp Val Asp His Glu Phe Val Asp 

. 730 T^e; 



Glu Phe Tyr Ala Tyr Leu Arg Lys His Phe Ser Met Met lie Leu Ser 

Asp Asp Ala Val Val Cys Tyr Asn Ser Asn Tyr Ala Ala Gin Gly Leu 

760 i 765 

Val Ala Ser He Lys Asn Phe Lys Ala Val Leu Tyr Tyr Gin Asn Asn 



780 • 



Val Phe Met Ser Glu Ala Lys Cys.TrpThr Glu Thr Asp Leu Thr Lys 

795 800 

Gly Pro His Glu Phe Cys Ser Gin His Thr Met Leu Val Lys Gin -Gly 

oub pin J 



Asp Asp Tyr Val Tyr- Leu Pro Tyr Pro Asp Pro Ser Arg He Leu Gly 



825 830 



Ala Gly Cys Phe Val Asp Asp He Val Lys Thr Asp Gly Thr Leu Met 
OJJ 84 0 



845 



He Glu Arg Phe Val Ser Leu Ala He Asp Ala Tyr Pro Leu Thr Lys 



860 



His Pro Asn Gin Glu Tyr Ala Asp Val Phe His Leu Tyr Leu Gin Tyr 

875 880 
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He Arg Lys Leu His Asp Glu Leu Th r Glv His t. * 

885 ^ Hls Met Leu A sp Met Tyr 

890 g 95 

■ • 

■ 

Ser Val Met Leu Thr Asn Asp. Asn Thr Ser Arg Tvr Trr, >i B 

900 one • g Trp-.Glu Pro Glu 

905 910 

* 

Phe Tyr Glu Ala Met Tyr Thr Pro m « th*. „ i t 

915 920 LSU Gln Ala Val Sly 

Ala Cys Val Leu Cys Asn Ser Gin Thr"^ r 

930 ^ 93 : ^ ThrS er Leu Arg ■ Cys Gly Ala Cys 

* 

II. Ar g Ar g P ro W U. C ys cys Lys Cys c ys Iyr asp Hia Vai ■ 



t I 



955 960 



Ser Thr Ser His g. Leu Val Leu s „ ^ ^ ^ ^ ^ ^ 



975 



Ala Pro Gly Cys Asp Val Thr Asp Val Thr ru-r „" 

980 P Thr Gln Leu T yr Leu Gly Gly 



985 990 



«et s ei jg Tyr Cys . Lya lys ^ pftv ^ ^ _ 



1000 1005 



c ys jta - asn Gly Gln V81 ely ^ • 



10 " 1020 



«y s« sap ss „ val th phe asn au tu ua ^ 

xujo 1035 



Trp Thr^ As„ flla Gly ^ ^ ^ ^ ^ ^ 

1045 1050 

Ar g . L ys Leu P he Ma „ Glu Tht ^ Lys ^ ^ 

1060 1065 

■ 

Thr Phe Lys Leu Ser. Tyr Gly lie Ala Thr w-i n 

1070 ini c 6 AXa Thr Val Arg Glu Val Leu . 

1075 1080 

■ 

* 

■ * 

Ser Asp Arg Glu Leu His Leu Ser Tm ei„ v=t r>, 

1085 inon P U Val G1 y p ro Arg 

1090 1095 

« 

Pro P„ Leu San ^ as „ t ^ 

1105 1110 

Lys Asn Ser Ly s Val Gln Il e Gly Glu Tyr Thr Phe Glu Lys Gly 
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. 1120 



• 1125 



Asp Tyr^ Gly Asp Ala Val Val^ Tyr Arg Gly Thr Thr Thr Tyr Lys 



1135 



1140 



??« GlY ASP Phe Val LeU Thr Ser His " Val Met 

. 1150 1155 



Pro Leu Ser Ala Pro Thr Leu Val Pro 
H60 ii 6 5 



Gin Glu His Tyr Val Arg 
1170 



He Thr Gly Leu Tyr Pro Thr Leu Asn He Ser Asp Glu Phe Ser 
H75 . ii 8 o 



1190 Ma ^ Val Gly Met Gln LyS Tyr Ser 



1195 



1200 



^205 Gly LyS Ser H±S Phe Ala Iie 

1 2 1 0 



1215 



Gly ?£n Ma ^ Pr ° Ser Ala Arg Ile - v «l Tyr Thr Ala 

1220 1225. 123 o 



1235 ^ ^ Ala LSU CyS Glu Lys Ala Leu 



1240 



1245 



^ 1250 ^ 116 116 Pr ° Ala WAla 



. 1255 



1260 



Arg Y a * Glu Phe ' As P Phe Lys Val Asn Ser Thr Leu Glu 

1^65 1270 



1275 



Gln PhS CyS Thr Val Asn Ala Leu Pro Glu Thr Thr Ala 

1280 . . 1285 1290 



Asp He ' Val Val Phe Asp Glu He Ser 
1295 1300 



Met Ala' Thr ASn Tyr Asp 
1305 



Leu Ser.^ Val Val Asn Ala Arg^ Leu Arg Ala Lys His Tyr Val Tyr 



1315 



1320 



He Gly Asp Pro Ala Gln Leu Pro Ala Pro Arg Thr Leu Leu Thr 
1325 1330 



1335 



Lys Gly Thr Leu Glu Pro Glu Tyr Phe Asn Ser Val Cys Arg Leu 
X -* qU 1345 i35 0 
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Met Thr xx. «x y P ro . A Met phe Leu Gly j ^ 



1360 1365 



Cys Pro Ala Glu .lie Val A<?n tv.,. win ., 

1370 Thr Val Ser Ala Leu Val T yr Asp 



1375 1380 



Rsn a. lto Lys M * His So •« «. gi„ cys Phe Lys 

1J3U 1395 

* * 

Met Phe T y r Lys Sly Val „ Thr „ u ^ ^ ^ ^ ^ 

1405 1410 

■ * 

Asn *«, Pro Gin Ue Gl y val Val Ar 9 G lu Phe heu Thr Ar 9 

±4 ^ u 1425 

■ 

Pro Ala Q Trp A rg Lys. Ala Val Phe He Ser Pro Tyr Asn Ser Gin 

1435 1440 

Asn jij s Val Ala Ser Lys He Leu Gly Leu Pro-Thr Gin ThrVa!' 

1450 1455 

Asp Ser Ser Gin Gly Ser Glu Tyr-Aso Tvr v a1 n „ k ' 

1460 ^yr>Asp Tyr Val He Phe Thr Gin 

1465 1470 

Thr Th^- Glu Thr Ala His Ser .Cys Asn Val Asn Arg. Phe Asn Val " 

1480 1485 

* * 

Ala Il, o Thr Arc, Ala Lys „ Gly Ile le „ Cys U{ ^ 

1495 1500 

Arg Asp 5 Leu Tyr Asp Lys Leu Gin Phe Thr Ser Leu Glu He Pro 

1510 1515 

Aon val Ala Thr Leu Gin fl r, 6lu Asm Val Thr ^ 

1530 

* * 

Pha lya Asp c ys sar Lys He lie Thr Gl y Leu Hla Pro Thr Gin 

1540 .1545 

Ala p™ Thr Hla Leu Ser Val Aap He L y s Phe L ys Thr Glu Gl y 

ai)55 1560 

Leu Cys^ Val Asp He Pro Gly He P ro Lys Asp Met Thr Tyr Arg 

J.3/U 15?5 
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■ » 

4 

* 

■ Arg S2o 11 • Ser Met Met ' s; 5 Phe Lys Met Asn T ^ Gln ^ Asn 

1585 1590 

• * 

Gly Tyr Pro Asn Met Phe lie Xhr Arg Glu Glu Ala lie Arg His 

1600 1605 

Val Arg Ala Trp He Asp Val Glu ^ ^ " 

1615 1620 

* ■ 

Arg Asp Ala Val Gly Thr Asn Leu Pro Leu Gin Leu Gly Phe Ser 

1630 1635 

■ 

Thr Gly Val Asn Leu Val Ala Val Pro Thr Gly Tyr Val Asp Thr 

1645 1650 

G1U JS 5 G1U PhS lf 6Q Arg Val Asn ^a Lys. Pro Pro 



Pro 

1665 



Gly Asp Gin Phe Lys His Leu He Pro Leu Met Tyr Lys Gly Leu 

1675 1680. 

Pro Trp Asn Val Val Arg He L ys Xle Val Gin- Met Leu. Ser Asp 

lb9U 1695 

Thr Leu Lys Gly Leu Ser Asp Arg Val Val Phe. Val Leu Trp Ala 

X /05 1710 

His flly Phe Glu Leu Thr Ser Met Lys Tyr Phe Val Lys He Gly 
1S 1720 1725 

Pro Glu Arg Thr Cys Cys. Leu Cys Asp Lys Arg Ala Thr Cys .Phe 

1/35 11 AO 

Ser Thr_ Ser Ser Asp Thr Ty^ Ala Cys Trp Asn His Ser Val Gly 

i 7 5 5 

* 

■ 

Phe Asp Tyr Val Tyr Asn Pro Phe Met He Asp Val Gin Gin Trp " 

1/65 177Q 

Gly Phe Thr Gly Asn Leu Gin Ser Asn His Asp Gin His Cys Gin 

1780 1785 

Val His Gly Asn Ala His Val Ala Ser Cys Asp Ala He Met Thr 

1795 1800 
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**" SSs "* HiS g» *** VI *>> Ar, V al Asp Trp 

• 18 15 

- 

Ser Val Q Glu T yr P ro He lie Gly Asp Glu Leu Arg Val Asn Ser 

1830 " 

Ala Cy^ Ar 9 Lye V,! Gin Hi, Met Val Vil lys _ Ma ^ 

1840 1845 

• * 

Ala Asp 0 Lys Phe Pro val His Asp ^ 

- Ly " 1860 

lie Ly^ Cys Val Pro Gin Ala Glu Val Glu Trp Lys Phe Tyr Asp 

1870 1875 

■ 

1880 ASP 3» Ala ^ "a Glu Glu Leu Phe 

1885 . 189Q 



Tyr Sar Tyr Ala Thr His His Asp Lys Phe Thr Asp Gly Val Cys 

xyuu 1905 



Leu jhj Trp Asn Cys Asn Val Asp Arg Tyr :Pro Ala Asn Ala He 

... 1915 ^ . 1920 

Val Cys Arg Phe Asp Thr Arg Val Leu Ser Asn Leu" Asn Leu Pro 

1930 ' 1935 

Gly Cys Asp Gly Gly Ser Leu Tyr Val A<sn T <,« ui m ^ 

1945 1950 

Thr Pro Ala Phe Asp Lys Ser Ala Phe Thr Asn Leu Lys Gin Leu 

I960 1965 

• Pro Ph. Phe Tyr Tyr Ser Asp Ser Pro Cys Glu Ser His Gly Lys 

1975 1980 

Gin Va^ Val Ser Asp He Asp Tyr Val Pro Leu Lys Ser Ala Thr" 

1990 1995 

Cys n. Thr Arg Cys Asn Leu Gly Gly Ala Val Cys Arg His His 

ZU05 2010 

T 

Ala As^ Glu Tyr Arg Gin Tyr Leu Asp Ala Tyr Asn Met Met He 

^ 020 2025 

Ser Ala Gly Phe Ser Leu Trp He T yr Lys Gin Phe Asp Thr Tyr 
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2035 



2040 



Asn Le^ Trp Asn Thr Phe Thr^Arg ieu Gin Ser Leu Glu Asn Val 



2050 



2055 



A ^ 2060 o^ c Gly His Phe AS P G1 * His 



2065 



2070 



^ 2015 ASn A?n Val T * r ™* ^Ys Val 



2080 



2085 



ASP 2^90 ^ Phe G1U Asn LyS Thr Thr ^u.Pro 



2095 



2100 



Val Asn Val Ala Phe Glu Leu "Trp Ala Lys Arg Asn He 
Z i u b 



2110 



2115 



Lys Pro 



Val Pro Glu" He Lys He Leu Asn Asn Leu 
2120 2125 . 



Gly Val Asp He Ala 
2130 



Ala Asn Thr Val He Trp Asp <Tyr Lys Arg Glu Al 



2135 



2140 



a . Pro Ala His 



2145 



V ^ 2150 ^ Ile ' ^ ,Thr Met Thr As P Ile ■ A1 * Lys 



2155 



2160 



2165 ™ Ser LeU Thr Val Le * Phe Asp Gly 



2170 



2175 



# 

l^n Gly Gln Val ASP L6U Phe Ar * A sn Ala Arg Asn Gly 

2180 2185 2190 



Val of«= 116 Thr Glu Gly Ser Val Gly Leu Thr Pro Ser 



• 2195 



2200 



2205 



Lys 



2210 QlY Val Thr Leu Ile G1 V Glu 



2215 



2220 



2225' Ph6 LyS LyS Val Asp Gly Ile 



2230 



2235 



2240 Thr Gln Ser Arg AS P Leu 



224 5 



2250 



G1U Phe Pro Ar 9 Ser Gln Met Glu Thr Asp Phe Leu Glu 

2255 2260 2 265 
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Leu Ala Met Asp Glu Ph^ n a ri« m t 

227.0 ™ Gln T * r ^ Le " Glu G.ly Tyr 

^ 75 • 2280 

* 

■ 

m • 

. Ala Phe Glu His .Ue.Val Tyr Gly Asp Phe Ser His Gly Gin Leu 

22yo 2295 

Gly Gly Leu His Leu Met lie Gly Leu Ala Lys Arg Ser Gln Asp 

2305 2310 

Ser Pro Leu Lys Leu Glu Asp Phe He Pro Met Asp e*t Thr ' Val 

^JZO 2325 

LVS £5o ^ ^ " e Th - r S. «■ "« «» Ser ser ly s c y s 

<M35 2340 

val Cys Ser Val lie Asp Leu Leu Leu Asp Asp Phe Val Glu lle 

2350 2355 

* 

lie Ly. Ser Gln Asp Leu Ser Val He Ser Lys Val Val Lys Val 

" b5 2370 

■ 

Thr lie Asp Tyr -Ala Glu. lie Ser, Phe Met Leu Trp Cys Lys Asp 

2380 . 23S5 

Gly HI. - val Glu Thr Phe Tyr Pro Lys Leu Gln Ala- Ser Gln Ala 



2395 



2400 



Trp Gln s Pro Gly Val Ala M.t Pro Asn Leu Tyr Lys Met Gln Arg 



2415 

Met Leu Leu Glu Lys Cys Asp Leu Gln Asn Tyr Gly Glu Asn Ala 

' 2425 2430 

Val lie Pro Lys Gly He Met • Met Ash Val Ala Lys Tyr Thr Gln 

2440 2445 

Leu -Cys Gln Tyr Leu Asn Thr Leu Thr Leu Ala Val Pro Tyr Asn 

2455 2460 

Met AT, Va! He «is Phe «, Me oly Ser Asp Ly5 sly Val iu 

24/0 2475 

Pro czy Thr Ala Vel Leu «j, S1 „ tIp ^ p „ Tht ^ 

^485 2490 
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• * ■ 

Leu Va^ Asp Ser Asp Leu" Asn^ Asp Phe Val Ser Asp Ala Asp Ser 

^ S?0 ° yS Ala Thr Val His Thr Asn Lys Trp 

■ 25 1 5 2520 

ASP 2^25 ASP Met Tyr As P Pro Ar ^ Thr Lys His Val 

2530 2535 

2S40 ASP LyS Glu Gly Phe Phe Th * Tyr Leu Cys 

2545 2550 

■ 

Gly Z h Jl, Ile L V S Gln Lys Leu Ala Leu Gly Gly Ser He Ala Val 

25313 . 2560 2565 

Lys lie Thr Glu His Ser Trp Asn Ala Asp Leu Tyr Lys Leu Met 

2575 2580 

■ • 
» " 

* « 

Gly His Phe Ser Trp Trp Thr Ala Phe Val Thr Asn Val Asn Ala 

Z5B:> 2590 . 2595 

Ser lloo Ser Glu Ala Phe 5™ Ile Gly Ala ' Asn Tyr Leu Gly *>y* ' 

2605 2610 



- 1. 

V 



Pro Lys Glu Gin lie Asp Gly Tyr Thr Met. His Asn Tyr He 

2620 2625 

Phe Trp Arg Asn Thr Asn. Pro He Gin Leu Ser Ser Tyr Ser Leu 

2635 2640 

Phe Asp Met Ser Lys Phe Pro Leu Lys Leu Arg Gly Thr Ala Val 

• 2650 2655- 

^ 2660 ^ Jess 116 AS " ASp Met ^ Tyr Ser Leu 

♦ 

Leu Glu Lys Gly Arg Leu lie Ile Arg Glu Asn Asn Arg Val Val 
2675 2 680 2685 

Val Ser Ser Asp lie Leu Val Asn Asn 
2690 2695 ■ 

<210> 65 

<211> 274 

<212> PRT 

<213> Severe acute respiratory syndrome virus 
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. <400>' 65 



Met Asp Leu Phe Met Arg Phe Phe rhr 

l 5 . y rne Phe Thr Leu Arg Ser lie Thr Ala Gin 

10 15 

Pro Val Lya Tie Aap Asn Ma Ser ^ Ser Thr ^ ^ ^ 

25 30.. 

Ala Thr 21e Pro Leu Gin Ala q~>- t 

^ eu cm Ala Ser Leu. Pro Phe Gly Trp Leu Val He 

qu '45 

■ 

Gly Val Ala Phe Leu Ala Val ph« m~ o 

50 I* 1 Phe . G1 * Ser Ala Thr Lya. lie He Ala 

OD 60 

* 

' Leu Asn Lys Arg Trp G ln Leu Ala Leu Tyr Lys Gly Phe Gln Phe Ile 

75 80 

■ 

Cys Asn Leu Leu Leu Leu Phe Val Thr lie Tyr Ser His .Leu Leu Leu' 

90 95 

val Ala Ala Gly Met Glu Ala Gin jj. Leu T yr Leu Tyt Rla w 

105 ' 110 

" » 

Tyr ft. Leusincys lie Asn Ala Cys Ar 9 He He Met Ar g Cys Trp 

125 

* » 

leu eye Trp lya Cys lys Ser Lya Aa„ P ro leu Leu Tyr Asp Ala Asn 

1J5 140 

Tyr Phe Val Cys Trp His Thr His Asn Tyr Asp Tyr Cys lie Pro Tyr' . 

155 160 

Asn ser Val T hr Asp Thr He Val Val Thr Glu Gly Asp Gly rie Ser - 

170 1?5 

Thr Pro Lys Leu Lys Glu Asp Tvr Gln m n« n, * 

180 no= Y Gly Tyr Ser G1 u Asp 

185 190 

Arg His Ser Gly Val Lys Asp Tvr Val Val v*i u, ' m 

195 P 31 Val Val Hls Gly Tyr Phe Thr 

<iOU 205 

Glu val Tyr Tyr Gln Leu „ Ser Thr „ „. ^ ^ ^ ^ 



220 



II. Glu Asn Ala Thr Phe Phe He Phe Asn Lys Leu Val Lys Asp Pro 

235 240 
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Pro Asn Val Gin lie His Thr lie Asp Gly.Ser S er . Gly V al Ala ^ 

250 255 

Pro Ala Met Asp Pro He Tyr Asp Glu Pro Thr- Thr Thr " Thr Ser Val 



260 ' 265 270 



Pro Leu 



<210> 66 
<211> 154 
<212> PRT 

<213> Severe acute respiratory syndrome virus' 
<400> 66 

Met Met Pro Thr Thr Leu Phe Ala Gly Thr His lie Thr Met 



10 15 



Thr Thr 



Val Tyr His He Thr Val s P r n n n. 

20 LeU Ser Leu Leu L ys Val 

25 30 

Thr Ala Phe Gin His- Gin Asn Ser Lys Lys Thr Thr Lys Leu Val Val 



lie Leu. Arg» He Gly Thr Gin Val Leu Lys Thr Met Ser Leu Tyr Met 



55 60 



Ala lie Ser Pro Lys Phe Thr Thr Ser Leu Ser Leu His Lys Leu Leu 

lb 80 



Gin Thr Leu Val Leu Lys Met Leu His Ser Ser Ser Leu Thr Ser Leu 

S5 90 95 

Leu Lys Thr His Arg Met Cys Lys Tyr Thr Gin Ser Thr Ala Leu Gin 

105 110 

* 

Glu Leu Leu He Gin Gin Trp lie Gin Phe Met Met Ser Arg Arg Arg 

Leu Leu Ala Cys Leu Cys Lys His Lys Lys Val Ser Thr Asn Leu Cys 

1J5 140 

Thr His Ser Phe Arg Lys Lys Gin Val Arg 
145 250 
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<210> 67 

<211> 63 • ... 

<212> PRT 

<213> Severe acute respiratory syndrome virus 
<400> 67 

4 

Met Phe His Leu Val Asp Phe Gin Val Thr He Ala Glu He Leu -He 

5 10 .. 15 

■ 

- 

He lie .Met Arg Thr Phe Arg lie Ala He Trp Asn Leu Asp Val He 

• 20 25 - 30 

** m 1 * 

* 

He Ser Ser He Val Arg Gin Leu Phe Lys Pro Leu' Thr Lys Lys Asn 
- 50 40 45 

♦ * 

Tyr Ser Glu Leu Asp Asp Glu Glu Pro Met Glu Leu Asp Tyr Pro ' 
• 55 60 

» 

<210> 68 * 
<211> 122' 
<212> PRT . 

<213> Severe acute respiratory syndrome virus 

* 

<400> 68 

♦ * 

■ 

Met Lys lie He Leu Phe Leu Thr Leu He Val Phe ■ Thr Ser Cys Glu ' 



15 



Leu Tyr His Tyr Gin Glu Cys Val Arg Gly Thr Thr Val Leu Leu Lys 



25 3Q 



Glu Pro Cys Pro Ser Gly Thr Tyr Glu Gly Asn Ser Pro Phe His Pro 
35 4 0 45 

Leu Ala Asp Asn Lys Phe. Ala Leu Thr Cys. Thr Ser Thr His Phe Ala 
30 . 55 60 

Phe Ala Cys Ala Asp Gly Thr Arg His Thr Tyr Gin Leu Arg Ala Arg 

75 80 

* 

Ser Val Ser Pro Lys Leu Phe He Arg Gin Glu Glu Val Gin Gin Glu 

85 90 95 '. 

Leu Tyr Ser Pro Leu Phe Leu He Val Ala Ala Leu Val Phe Leu He 

100 105 no 

m 

Leu Cys Phe Thr He Lys Arg Lys Thr Glu 
ll 5 120 
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* 

<210> 69 
<211> 44 

<212:> .PRT ' 

<213> Severe acute respiratory syndrome virus ' 

■ 

<400> 69 

* 

Met Asn Glu Leu Thr Leu He Asp Phe Tyr Leu Cys Phe Leu Ala Phe 

10 15 

Leu Leu Phe Leu Val Leu He Met Leu lie He Phe Trp Phe Ser Leu 

25 30 

Glu lie Gin Asp Leu Glu. Glu Pro Cys Thr Lys Val 

35 • ■ 40 . 

<210> 70 
<211> 39 
<212> PRT 

<213> Severe acute respiratory syndrome virus 
<400> 70 

Met Lys Leu Leu lie Val Leu Thr Cys He Ser Leu Cys Ser Cys lie ' 

10 15 

Cys Thr Val Val Gin Krg Cys Ma Sei Asn Lys Pro , ia Val ^ ^ ■ ■ 

• ' 25* 



30 ' 



Asp Pro Cys Lys Val Gin His 
35 



<210> 71 

<211> 84 

<212> PRT 

<213> Severe , acute respiratory syndrome virus 

■ 

<400> 71 . 
Met Cys Leu Lys lie Leu Val Arg Tyr Asn Thr Arg Gly Asn Thr Tyr 



10 



15 



Ser Thr Ala Trp Leu Cys Ala Leu Gly Lys Val Leu Pro Phe His Ara 

25 30 

Trp His Thr Met Val Gin Thr Cys Thr Pro Asn Val Thr He Asn Cys 



4 0 45 



Gin Asp Pro Ala Gly Gly Ala Leu He Ala Arg Cys Tr P Tyr Leu Ris 



60 
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. Glu Gly His -Gin Thr Ala Ala Phe Arg Asp Val- Leu Val Val Leu Asn 

75 80 

* 

Lys Arg Thr Asn 



<210> 72 ' 

<211> 98 

<212> PRT 

<2.13> Severe- acute respiratory" syndrome" virus 

« 

<400> -72 



Met Asp Pro Asn Gin Thr Asn Val Val Pro Pro Ala Leu His Leu Val 



10 is 



Asp Pro Gin lie Gin Leu Thr He Thr Arg Met Glu Asp" Ala Met Gly 

25 30 

P 

Gin Gly. Gin Asn Ser Ala Asp Pro Lys Val Tyr Pro He lie Leu Arg' 



" 45 



Leu Gly Ser Gin Leu Ser Leu Ser Met Ala Arg Arg Asn Leu Asp Ser 

3D C'A 



Leu Glu Ala Arg Ala Phe Gin Ser Thr Pro - He Val Val Gin Met Thr 

70 75 



80 



Lys Leu Ala Thr Thr Glu Glu Leu Pro Asp Glu Phe Val Val Val Thr 

95 



85 9 0 



Ala Lys 



<210> 73 
<211> 70 
<212> PRT 

<213> severe acute respiratory syndrome virus 
<400> 73 

Met Leu Pro Pro Cys Tyr Asn Phe Leu Lys Glu Gin' His Cys Gin Lys 

3 10 15 

Ala Ser Thr Gin Arg Glu Ala Glu Ala Ala Val Lys Pro Leu Leu Ala 

25 30 

Pro His His Val Val Ala Val lie Gin Glu He Gin Leu Leu Ala Ala 

4 5 
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♦ 

Val Gly Glu He Leu Leu Leu Glu Trp Leu .Ala Glu.Val Val .Lys Leu 

^5 fin 



Pro Ser Arg Tyr Cys Cys 
65 70 . 



<210> 74 

<211> 6 

<212>. RNA 

<213> Coronavirus 

<400> 74 
cuaaac 



<210> 75 

<211> 13 

<212> PRT 

<213> Severe acute respiratory syndrome virus 

<400> 75 ' ' 

Met Phe He Phe Leu Leu Phe Leu Thr Leu Thr Ser Gly • 

5 . 10 • 

» 

<:210> 76 - , 
<211>' 23 ' 

<212> PRT . 
<213> Severe acute respiratory syndrome virus 

<400> 76 

Thr He Pro Leu Gin Ala Ser Leu Pro Phe Gly Trp Leu Val He Gly 

Val Ala Phe Leu Ala Val Phe 

20 



<210> 77 
<211> 23 
<212> PRT 

<213> Severe acute respiratory syndrome virus 
<400> 77 

Phe Gin Phe He Cys Asn Leu Leu Leu Leu Phe Val Thr He Tyr Ser 

5 "> 15 

His Leu Leu Leu Val Ala Ala 

20 



<210> 78 
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<211> 23 
<212> PRT 

<213> Severe acute respiratory syndrome virus 
<400> 78 

. * • 

Ala Gin Phe Leu Tyr Leu Tyr Ala Leu lie Tyr Phe Leu Gin Cys He 

5 1 10 



15 



Asn Ala Cys Arg He He Met 

20 



<210> 79 
<211> 18 
<212> PRT • 

<213> • Severe acute respiratory syndrome virus 
<400> 79 . . .. 

Val Leu Leu Phe Leu Ala Phe Val Val Phe Leu Leu Val Thr Leu Ala 
x 5 10. 



15 



He Leu 



<210> 80 

<211> 23 ' , * 

<212> PRT 

<213> Severe acute respiratory syndrome virus 
<400> 80 

Leu Leu Glu Gin Trp Asn Leu Val He Gly Phe Leu Phe Leu Ala Trp 

. -10 15 

* - 

He Met Leu Leu Gin Phe Ala 

20 

<210> 81 
<211> 23 
<212> PRT 

<213> Severe acute respiratory syndrome virus 
<400> 81 

Leu Val Phe Leu Trp Leu Leu Trp Pro Val Thr Leu Ala Cys Phe Val 

5 10 15 

Leu Ala Ala Val Tyr Arg He 

20 



<210>- 82 
<211> 23 
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<212> PRT 

«213>- Severe acute respiratory syndrome virus 
<400> 82 • 

Gly Gly lie Ala lie Ala Met Ala Cys lie Val Gly Leu Met Trp Leu 

10 15 • 

Ser Tyr Phe Val Ala Ser Phe 

20 ' 

<210> 83 
<211> -20 
<212> PRT 

<213> Severe acute respiratory syndrome virus 
<400> 83 

His Leu Val Asp Phe Gin Val Thr lie Ala Glu He Leu He He He 



10 15 



Met Arg Thr Phe 

20 



<210> 84 
<211> 15 
<212> " PRT 

<213>* Severe acute respiratory syndrome virus ' 
<400> 84 

- * 

Met Lys lie He Leu Phe Leu Thr Leu Ile Val Phe Thr Ser Cys 

5 10 15 

<210> 85 
<211> 19 
<212> PRT 

<213> Severe acute respiratory syndrome virus 
<400> 85 

Ser Pro Leu Phe Leu lie Val Ala Ala Leu Val Phe Leu lie Leu Cys 

5 10 • 15 

« 

Phe Thr lie 



<210> 86 

<211> 83 

<212> PRT 

<213> Severe acute respiratory syndrome virus 

<400> 86 
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Glu Leu Tyr His Tyr Gin Glu Cys Val Arg Gly Thr Thr Val Leu Leu ■ 

5 10 • 15- 

Lys Glu Pro. Cys Pro Ser Gly Thr Tyr Glu Gly Asn Ser Pro Phe His 

• 20 25 • so 

» 

Pro Leu Ala Asp Asn Lys Phe Ala Leu Thr Cys Thr Ser Thr His Phe 
35 40 45 

Ala Phe Ala Cys Ala Asp Gly Thr Arg His Thr .Tyr Gin Leu Arg Ala 
3U 55 60 

Arg Ser Val Ser Pro Lys Leu Phe lie Arg Gin Glu Glu Val Gin Gin 
• bS 70 . 75 80 

■ 

Glu Leu Tyr 



<210> 87 

<211> 37 . 
<212> DNA 

<213> Artificial Sequence 

> 

<220> 

<223> ' Primer , ' 

<400> 87 

caggaaacag ctatgacacc aagaacaagg ctctcca 

4 

* 

1 

<210> 88 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer • 
<400> 88 

caggaaacag ctatgacgat agggcctctt ccacaga 

• 

<210> 89- 
<211> 496 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<220> 

<221> misc_feature 

<222> (11).. (11) 

<223> n is a, c, g, or t • 

<400> 89 

acctacccag ngaaaagcca accaacctcg atctcttgta gatctgttct ctaaacgaac 

183 



37 



37 
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tttaaaatct gtgtagctgt cgbtcggctg catgcctagt- gcacctacgc agtataaaca 
ataataaatfc ttactgtcgf tgacaagaaa cgagtaactc gtccctcttc tgcagactgc 
ttacggtttc gtccgfgttg cagtcgatca tcagcatacc taggtttcgt ccgggtgtga ' 
ccgaaaggta agatggagag ccttgttctt ggtgtcaacg agaaaacaca cgtccaactc 
agtttgcctgtccttcaggt tagagacgtg ctagtgcgtg gcttcgggga' ctotgtggaa .360 
gaggccctat cggaggcacg tgaacacct.c aaaaatggca cttgtggtot ' agtagagctg 
gaaaaaggcg tactgcccca gcttgaacag ccctatgtgt tcattaaacg ttctgatgcc . 
ttaagcacca atcacg 



<210> 91 

<211> ,324 

<212> DNA 

<223> Severe acute respiratory syndrome virus 

* • 

<400> 91 

cttaggtgac gagcttggca ctgatcccaf tgaagattat gaacaaaact ggaacactaa 
gfcatggcagt ggtgcactcc gtgaactcac tcgtgagctc aatggaggtg cagtcactcg 
ctatgtcgac aacaatttct gtggcccaga tgggtaccct cttgattgca tcaaagattt 
tctcgcacgc gcgggcaagt caatgtgcac tctttccgaa caacttgatt acatcgagtc 
gaagagaggt gtctactgct gccgtgacca tgagcatgaa attgcctggt tcactgagcg 
ctcctgataa gagctacgag cacc 



120 
180 
240 
300 



420 
480 
4 96 



60 
120 



<210> 90 
<211> 523 
<212> DNA- 

<213> Severe acute respiratory syndrome virus - . 

<400> 90 ' ' 

gtcgacaaca atttctgtgg cccagatggg taccctcttg attgcatcaa agattttctc 

gcacgcgcgg gcaagtcaat gtgcactctt tccgaacaac ttgattacat cgagtcgaag" 
agaggtgtct actgctgccg tgaccatgag catgaaattg cctggttdac tgagcgctct -180 

gaaattaaga gtgccaagaa atttgacact 
ttcaaagggg aatgcccaaa gtttgtgttt cctcttaact caaaagtcaa' agtcattcaa 
ccacgtgttg aaaagaaaaa gactgagggt ttcatggggc gtatacgctc tgtgtaccct V 
gttgcatctc cacaggagtg taacaatatg cacttgtcta ccttgatgaa atgtaatcat 
tgcgatgaag tttcatggca gacgtgcgac tttctgaaag ccacttgtga acattgtggc 
actgaaaatt tagttattga aggacctact acatgtgggt acc 



240 
300 
360 
420 
480 
523 



60 
120 
180 
240 
300 
324 
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<210> 92 . . * 

•<211> 495. 
<212> .DNA 

<213> Severe acute respiratory syndrome virus 
<400> 92 

tgctataata agcgtgccta ctgggttcct cgtgctagtg ctgatattgg gctcaggcca- 60 
tactggcatt actggtgaca atgtggagac cttgaatgag gatctccttg agatactgag 120 
tcgtgaacgt gttaacatta acattgttgg cgattttcat ttgaatgaag aggttgccat • 180 
cattttggca tctttctctg cttctacaag tgcctttatt gacactataa agagtcttga 240 
ttacaagtct ttcaaaacca ttgttgagtc ctgcggtaac tataaagtta ccaagggaaa 300 
gcccgtaaaa ggtgcttgga acattggaca acagagatca gttttaacac cactgtgtgg 360 
ttttccctca caggctgctg gtgttatcag .atcaattttt gcgcgcacac ttgatgcagc ■ 420 
aaaccactca attcctgatt tgcaaagagc agctgtcacc atacttgatg gtatttctga ' 480 
acagtcatta cgtct 

495 

<210> 93 - 
<211> 486 ' 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 93 

gccactcaaa cattgaaact cgactccgca agggaggtag gactagatgt tttggaggct 60 
gtgtgtttgc ctatgttggc tgctataata agcgtgccta ctgggttcct cgtgctagtg 120 
ctgatattgg ctcaggccat actggcatta ctgcjftgacaa tgtggagacc ttgaatgagg 180 
atctccttga gatactgagt cgtgaacgtg ttaacattaa cattgttggc gattttcatt 240 
tgaatgaaga.ggttgccatc attttggcat ctttctctgc ttctacaagt gcctttattg 300 
acactataaa gagtcttgat "tacaagtctt tcaaaaccat tgttgagtcc tgcggtaact 360 
ataaagttac caagggaaag cccgtaaaag gtgcttggaa cattggacaa cagagatcag 420 
ttttaacacc actgtgtggt tttccctcac aggctgctgg. tgttatcaga tcaatttttg 
cgcgca 



<210> 94 
<211> 567 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 94 

cactactgtg gaaaaactca ggcctatctt tgaatggatt gaggcgaaac ttagtgcagg 
agttgaattt ctcaaggatg cttgggagat tctcaaattt ctcattacag gtgtttttga 



185 



480 
486 



60 
120 
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catcgtcaag ggtcaaatac . aggttgcttc . agataacatc aaggattgtg taaaatgctt 180 
cattgatgtt gttaacaagg .cactcgaaat gtgcattgat caagtcacta tcgct.ggcgc 240 
aaagttgcga tcactcaact taggtgaagt cttcatcgct caaagcaagg gactttaccg 300 
tcagtgtata cgtggcaagg agcagctgca actactcatg cctcttaagg caccaaaaga' 360 
agtaaccttt cttgaaggtg attcacatga cacagtact.t acctctgagg. aggttgttct ■ 420 
caagaacggt gaactcgaag cactcgagac gcccgttgat agcttcacaa atggagctat 480 
cgttggcaca ccagtctgtg taaatggcct catgctctta gagattaagg acaaagaaca 540 
atactgcgca ttgtctcctg gtttact ' 

56.7 

• 

<210> 95 
<211> 516 
<212> DNA 

<213> . Severe acute respiratory syndrome virus 
<400> 95 

gggagattct caaatttctc attacaggtg tttttgacat cgtcaagggt caaatacagg 60 
ttgcttcaga taacatcaag gattgtgtaa aatgcttcat tgatgttgtt aacaaggcac. 120 
tcgaaatgtg cattgatcaa gtcactatcg ctggcgcaaa gttgcgatca ctcaacttag 180 
gtgaagtctt catcgctcaa agcaagggac tttaccgtca <?t g tatacgt ggcaaggagc ' 240 
agctgcaact acteatgcct cttaaggcac caaaagaagt aacctttctt gaaggtgatt 
cacatgacac agtacttacc .tctgaggagg' ttgttctcaa gaacggtgaa ctcgaagcac 
tcgagacgcc cgttgatagc ttcacaaatg gagctatcgt tggcacacca gtctgtgtaa 
atggcctcat gctcttagag attaaggaca aagaacaata ctgcgcattg tctcctggtt 
tactggctac aaacaatgtc tttcgcttaa aagggg 



300 
360 
.420 
480 
516 



60 
120 



<210> 96 
<211> 448 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 96 . * • 

agttcgagtt gaggaagaag aagaggaaga ctggctggat gatactactg agcaatcaga .■ 

gattgagcca gaaccagaac ctacacctga agaaccagtt aatcagttta ctggttattt 

■ 

aaaacttact gacaatgttg ccattaaatg tgttgacatc gttaaggagg cacaaagtgc . 180 
taatcctatg gtgattgtaa atgctgctaa catacacctg aaacatggtg gtggtgtagc 240 
aggtgcactc aacaaggcaa ccaatggtgc catgcaaaag gagagtgatg attacattaa 
gctaaatggc cctcttacag taggagggtc ttgtttgctt tctggacata atcttgctaa ' 
gaagtgtctg catgttgttg gacctaacct aaatgcaggt gaggacatcc agcttcttaa 



300 
360 
420 
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ggcagcatat gaaaatttca . at'tcacag 



448 



<210> 97 . 
<211> 333 
<212> DNA 

<213>\ Severe acute respiratory syndrome virus 

> 

<400> 31 ' 

agaggatgat tatcaaggtc tccctctgga atttggtgcc tcagctgaaa cagttcgagt 60 
tgaggaagaa gaagaggaag actggctgga tgatactact gagcaatcag agattgagcc 120 

- 

agaaccagaa cctacacctg aagaaccagt taatcagttt actggttatt taaaacttac 180 

tgacaatgtt gccattaaat gtgttgacat cgttaaggag gcacaaagtg ctaatcctat 240 

ggtgattgta aatgctgcta acatacacct gaaacatggt ggtggtgtag caggtgcact 300 

4 

caacaaggca accaatggtg ccatgcaaaa gga 

3 * 333 

<210> 98 . 
♦ <211> 399 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 98 " 

gagatgctct caagagcttt . gaagaaagtg ccagttgatg agtatataac cacgtaccct ' 60 
ggacaaggat gtgctggtta tacacttgag gaagctaaga ctgctcttaa gaaatgcaaa 120 
tctgcatttt atgtactacc ttcagaagca cctaatgcta aggaagagat tctaggaact , 180 

■ • * 

gtatcctgga atttgagaga aatgcttgct catgctgaag agacaagaaa attaatgoct ' .240 

atatgcatgg atgttagagc cataatggca accatccaac gtaagtataa aggaattaaa 300 

attcaagagg gcatcgttga ctatggtgtc cgattcttct tttataotag taaagagcct 360 

gtagcttcta ttattacgaa gctgaactct ctaaatgag - 399 

* 

♦ 

<210> 99 ' 
<211> 437 
<212> DNA. 

<213> Severe acute respiratory syndrome virus 
<400> 99 

agaaatctgt cgtacagaag cctgtcgatg tgaagccaaa aattaaggcc tgcattgatg 60 
aggttaccac aacactggaa gaaactaagt ttcttaccaa taagttactc ttgtttgctg . 120 
atatcaatgg taagctttac catgattctc agaacatgct tagaggtgaa gatatgtctt 
tccttgagaa ggatgcacct tacatggtag gtgatgttat cactagtggt gatatcactt 
gtgttgtaat accctccaaa aaggctggtg gcactactga gatgctctca agagctttga 



180 
240 



300 



agaaagtgcc agttgatgag tatataacca cgtaccctgg acaaggatgt gctggttata 360 



187 
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cacttgagga agctaagact gctcttaaga aatgcaaatc tgoattttat gtactacctt 420 
cagaagcacc taatgct 437 

<210> 100 
<211> 569 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 100 

cctctatcgt attgacggag ctcaccttac aaagatgtca gagtacaaag gaccagtgac 60 

tgatgttttc tacaaggaaa catcttacac tacaaccatc aagcctgtgt cgtataaact 120 

cgatggagtt acttacacag agattgaacc aaaattggat gggtattata aaaaggataa 180 

tgcttactat acagagcagc ctatagacct tgtaccaact caaccattac caaatgcgag 24 0 

ttttgataat ttcaaactca catgttctaa cacaaaattt gctgatgatt taaatcaaat 300 

gacaggcttc acaaagccag cttcacgaga gctatctgtc acattcttcc cagacttgaa 360 

tggcgatgta gtggctattg actatagaca ctattcagcg agtttcaaga aaggtgctaa 420 

attactgcat aagccaattg tttggcacat taaccaggct acaaccaaga caacgttcaa 480 

accaaacact tggtgtttac gttgtctttg gagtacaaag ccagtagata cttcaaattc 540 

atttgaagtt ctggcagtag aagacacat • • * ClCO 

i 

<210> 101 
<211> 187 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 101. 

tcagcagata cttcaaattc atttgaagtt ctggcagtag aagacacaca aggaatggac 60 
aatcttgctt gtgaaagtca acaacccacc tctgaagaag tagtggaaaa tcctaccata 120 
cagaaggaag tcatagagcg tgacgtgaaa actaccgaag ttgtaggcaa tgtcatactt 180 
aaaccat 

187 

<210> 102 
<211> 271 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 102 

aaatgcgacg agtctgcttc taagtctgct tctgtgtact acagtcagct gatgtgccaa 60 
cctattctgt tgcttgacca agctcttgta tcagacgttg gagatagtac tgaagtttcc 120 
gttaagatgt ttgatgctta tgtcgacacc ttttcageaa cttttagtgt tcctatggaa 180 
aaacttaagg cacttgttgc tacagctcac agcgagttag caaagggtgt agctttagat 240 

188 
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271 



» • 

. ggtgtccttt ctacattcgt gtcagctgcc c 

* • 

<210> 103 * • 

<211> 363 
<212> DNA " 

<213>' Severe acute respiratory syndrome virus 
<400> 103" 

catttcatca gcaattcttg gctcatgtgg tttatcatta gtattgtaca • aatggcaccc ' 60 
gtttctgcaa tggttaggat gtacatctt'c tttgcttctt tctactacat atggaagagc 120 .. 

* « 

tatgttcata tcatggatgg ttgcacctct tcgacttgca tgatgtgcta taagcgcaat ' 18.0 - 
cgtgccacac gcgttgagtg tacaactatt gttaatggca tgaagagatc tttctatgtc 240 
, tatgcaaatg gaggccgtgg cttctgcaag actcacaatt ggaattgtct caattgtgac 3.00 
acattttgca ctggtagtac attcattagt gatgaagttg ctcgagattt gtcactccag 360 
ttt 

' 363 

<210> 104 
<211> 500 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> • 104 

agagatcttg gcgcatgtat tgactgtaat gcaaggcata tcaatgccca aggtagcaaa. -60 
aagtcacaat gtttcactca tctggaatgt aaaagactac atgtctttat ctgaacagct . 120 
gcgtaaacaa attcgtagtg ctgccaagaa gaacaacata ccttttagac taacttgtgc 180 
tacaactaga caggttgtca atgtcataac tactaaaatc tcactcaagg gtggtaagat 240 

■ 

tgttagtact tgttttaaac ttatgcttaa ggccacatta ttgtgcgttc ttgctgcatt 300 ' 
ggtttgttat atcgttatgc cagtacatac attgtcaatc catgatggtt acacaaatga 360 

p 

aatcattggt tacaaagcca ttcaggatgg tgtcactcgt gacatcattt ctactgatga 420 

* 

ttgttttgca aataaacatg ctggttttga cgcatggttt agccagcgtg gtggttcata 480 
caaaaatgac aaaagctgcc SQQ 

<210> 105 
<211> 537 
<212> DNA 

<213> Severe acute respiratory, syndrome virus 
<400> 105 

cattgtcaat ccatgatggt tacacaaatg aaatcattgg ttacaaagcc attcaggatg 60 
gtgtcactcg tgacatcatt tctactgatg attgttttgc aaataaacat gctggttttg 120 
acgcatggtt tagccagcgt ggtggttcat acaaaaatga caaaagctgc cctgtagtag 180 
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ctgctatcat tacaagagag attggtttca tagtgcctgg cttacfcgggt actgtgctga ' 240 

• gagcaatcaa tggtgacttc ttgcattttc tacctcgtgt ttttagtgct gttggcaaca ' 300 

tttgctacacaccttccaaa' ctcattgkgt atagtgattt tgctacctct gcttgcgttc 360 

ttgctgctga gtgtacaatt fettaaggatg ctatgggcaa acctgtgcca tattgttatg- 420 

acactaattt gctagagggt tctatttctt atagtgagct tcgtccagac actcgttatg 480 

tgcttatgga tggttccatc atacagtttc ctaacactta cctggagggg tctgtta 537 

<210> 106 
<211> 427 
<212> DNA 

<213> • Severe acute respiratory syndrome virus " 
<400> 106 

cacttttgtt tttgatgtct ttcactatac tctgtctggt accagcttac agctttctgc 60 
cgggagtcta ctcagtcttt tacttgtact tgacattcta tttcaccaat gatgtttcat 120 
tcttggctca ccttcaatgg tttgccatgt tttctcctat tgtgcctttt tggataacag 180 
caatctatgt attctgtatt tctctgaagc actgccattg gttctttaac aactatctta ■ 240 
ggaaaagagt catgtttaat ggagttacat ttagtacctt cgaggaggct gctttgtgta 300 
cctttttgct . caacaaggaa atgtacctaa aattgcgtag cgagacactg ttgccactta . 360 
cacagtataa caggtatctt gctctatata acaagtacaa gtatttcagt ggagccttag 420 
atactac* 

427 

• ■ 

<210> 107 
<211> 537 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 107 

agtaacaact tttgatgctg agtactgtag acatggtaca tgcgaaaggt cagaagtagg "60 

tatttgccta tctaccagtg gtagatgggt tcttaataat gagcattaca gagctctatc 120 

* 

aggagttttc tgtggtgttg atgcgatgaa tctcatagct aacatcttta ctcctcttgt 180 

gcaacctgtg ggtgctttag atgtgtctgc ttcagtagtg gctggtggta ttattgccat 240 

attggtgact tgtgctgcct actactttat gaaattcaga cgtgtttttg gtgagtacaa " 300 

ccatgttgtt gctgctaatg cacttttgtt tttgatgtct ttcactatac tctgtctggt 360 

accagcttac agctttctgc cgggagtcta ctcagtcttt tacttgtact tgacattcta 420 

tttcaccaat gatgtttcat tcttggctca ccttcaatgg tttgccatgt tttctcctat 480 

tgtgcctttt tggataacag caatctatgt attctgtatt tctctgaagc actgcca 537 

■ 
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"<210>* 108 ' 
<211> 551 

<212> DNA ' 

<213> Severe acute respiratory syndrome virus 
<400> 108 ' 

agtatactgt ccaagacatg tcatttgcac agcagaagac atgcttaatc ctaaotatga 60 
agatctgctc- attcgcaaat ccaaccatag ctttcttgtt caggctggca atgttcaact .120 
tcgtgttatt ggccattcta tgcaaaattg tctgcttagg cttaaagttg atacttctaa 180 
ccctaagaca cccaagtata aatttgtccg tatccaacct ggtcaaacat tttcagttct . 240 
agcatgctac aatggttcac catctggtgt ttatcagtgt gccatgagac ctaatcatac 300 
cattaaaggt tctttcctta atggatcatg tggtagtgtt ggttttaaca ttgattatga 360 
ttgcgtgtct ttctgctata tgcatcatat ggagcttcca acaggagtac acgctggtac _ 420 
tgacttagaa ggtaaattct atggtccatt tgttgacaga caaactgcac aggctgcagg ' 480 
tacagacaca accataacat taaatgtttt ggcatggctg tatgctgctg ttatcaatgg 540 
tg'ataggtgg t 

551 

• 

<210> 109 

<211> 593 ' ' 

<212> DNA 
• «. 

<213> Severe acute respiratory syndrome virus ' 
<400> 109 

acttagcaaa ggctctaaat gactttagca aotcaggtgc tgatgttctc taccaaccac '. 60 

cacagacatc aatcacttcf gctgttctgc agagtggttt taggaaaatg gcattcccgt 120 

caggcaaagt tgaagggtgc atggtacaag taacctgtgg aactacaact cttaatggat 180 • 

tgtggttgga tgacacagta tactgtccaa gacatgtcat ttgcacagca gaagacatgc 24 0 

ttaatcctaa ctatgaagat ctgctcattc gcaaatccaa ccatagcttt cttgttcagg . 300 

ctggcaatgt tcaacttcgt gttattggcc attctatgca aaattgtctg cttaggctta 360 

aagttgatac ttctaaccct aagacaccca agtataaatt tgtccgtatc caacctgg.tc 420 

aaacattttc agttctagca tgctacaatg gttcaccatc tggtgtttat cagtgtgcca . 480 

tgagacctaa tcataccatt aaaggttctt tccttaatgg atcatgtggt agtgttggtt 540 

ttaacattga ttatgattgc gtgtctttct gctatatgca tcatatggag ctt . 593 

* 

<210> 110 
<211> 504 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 110 
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tgtgctgctt tgaaagagct gctgcagaat gggtatgaat ggtcgtacta tccttggtag 
cactatttta gaagatgagt ttacaccatt tgatgttgtt agacaatgct ctggtgttac 
cttccaaggg taagttcaag aaaattgtta agggcactca tcattggatg cttttaactt 
tcttgabatc actattgatt cttgttcaaa gtacacagtg gtcactgttt ttctttgttt 
acgagaatgc tttcttgcca tttactcttg gtattatggc aattgctgca tgtgctatgc 
tgcttgttaa gcataagcac gcattcttgt gcttgtttct gttaccttct cttgcaacag 360 
ttgcttactt taatatggtc tacatgcctg ctagctgggt gatgcgtatc atgacatggc 
ttgaattggc tgacactagc ttgtctggtt ataggcttaa ggattgtgtt atgtatgctt 
cagctttagt tttgcttatt ctca 



60 
120. 
180 
240 
300 



420 
480 
504 



<210> 111 . • 

<211> 298 
<212> DNA- 

w 

<213> severe acute respiratory syndrome virus 

• * 

<400> 111 

taggcttaag gattgtgtta tgtatgottc agctttagtt ttgcttattc tcatgacagc 60 

tcgcactgtt tatgatgatg ctgotagacg tgtttggaca- ctgatgaatg tcattacact ' 120 

tgtttacaaa gtctactatg V gtaatgcttt agatcaagct. atttccatgt gggccttagt 180 

tatttctgta acctctaact at^tggtgt cgttacgact atcatgtttt tagotagagc 240 

tatagtgttt gtgtgtgttg agtattaccc attgttattt attaoctggc aacacctt 298 - 

<210> 112 
<211> 530 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 112 

aaacaggcaa gatctgagga caagagggca aaagtaacta gtgctatgoa aacaatgcte 
ttoactatgc ttaggaagct tgataatgat gcacttaaca acattatcaa caatgcgcgt 
gatggttgtg ttccactcaa catoatacca ttgactacag cagccaaacf catggttgtt 
gtccctgatt atggtaccta caagaacact tgtgatggta acacctttac atatgcatct ■' 
gcactctggg aaatccagca agttgttgat gcggatagca agattgttca acttagtgaa 
attaacatgg acaattcacc aaatttggct tggcctctta ttgttacagc tctaagagcc 
aactcagctg ttaaacfeaca gaataatgaa ctgagtccag tagcactacg acagatgtcc 
tgtgcggctg gtaccacaca aacagcttgt actgatgaca atgcacttgc ctactataac 
aattcgaagg gaggtaggtt tgtgctggca ttactatcag accaccaagc 



60 

w 

120 
180 
240 
300 
360 
420 
480 
530 
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<210> 113 
<211> 605- 
<212> DNA 

<213> Severe acute respiratory syndrome virus '• 
<400> 113 • •' . 

gaagtcgttc tcaaaaagtt aaagaaatct ttgaatgtgg ctaaatctga gtttgaccgt 

gatgctgcca tgcaacgcaa gttggaaaag atggcagatc aggctatgac ccaaatgtac ' 
aaacaggcaa gatctgagga caagagggca aaagtaacta gtgctatgca aacaatgctc 
ttcactatgc ttaggaagct tgataatgat gcacttaaca acattatcaa caatgcgcgt 
gatggttgtg ttccactcaa catcatacca ttgactacag cagccaaac* catggttgtt ■ 
gtccctgatt atggtaccta caagaacact tgtgatggta acacctttac atatgcatct 
gcactctggg aaatccagca agttgttgat gcggatagca agattgttca acttagtgaa 
attaacatgg acaattcacc aaatttggct tggcctctta ttgttacagc tctaagagcc 
aactcagctg ttaaactaca gaataatgaa ctgagtccag tagcactacg acagatgtoc 
tgtgcggctg gtaccacaea aacagcttgt actgatgaca atgcacttgc ctactataac 
aattc 



<210> 114 

<211> 176 . , 
<212> OUA 

<213> Severe acute respiratory syndrome virus 

* 

<400> 114 

acactggtac aggacaggca attactgtaa caccagaagc taacatggac caagagtcct 
ttggtggtgc ttcatgttgt ctgtattgta .gatgccacat tgaccatcca aatcctaaag 
gattctgtga cttgaaaggf aagtacgtcc aaatacctac cacttgtgct aatgat 

<210> 115 

<211> 516 

<212> DVJA 

*213> Severe acute respiratory syndrome virus 

* • * 

m ■ 

<4Q0> 115 . 

actgtaacac cagaagctaa catggaccaa gagfccctttg gtggtgcttc atgttgtctg 
tattgtagat gccacattga ccatccaaat cctaaaggat tctgtgactt gaaaggtaag 
tacgtccaaa tacctaccac ttgtgctaat gaoccagtgg gttttacact tagaaacaca 
gtctgtaccg tctgcggaat gtggaaaggt tatggctgta gttgtgacca actccgcgaa 
cccttgatgc agtctgcgga tgcatcaacg tttttaaacg ggtttgcggt gtaagtgcag 
cccgtcttac accgtgcggc acaggcacta gtactgatgt cgtctacagg gcttttgata 
tttacaacga aaaagttgct ggttttgcaa agttcctaaa aactaattgc tgtcgcttcc 
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60 
120 
18.0 
240 

♦ 

300 
360 
420 
480 
540 
600 
605 



60 
120 
176 



60 
120 
180 
240 
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* 

aggagaagga tgaggaaggc aatttattag actcttactt tgtagttaag aggcatacta 
tgtctaccta ccaacatgaa gagactattt ataact 

<2io> ne 

<211>' 366 
<212> DMA 

<213> Severe acute respiratory syndrome virus 
<400> 116 

accacttatt aagtgggatt tgctgaaata tgattttacg gaagagagac tttgtctctt 

cgaccgttat tttaaatatt gggaccagac ataccatccc aattgtatta a.ctgtttgga 

tgataggtgt atccttcatt gtgcaaactg taatgtgtta ttttctgctg tgtttccacg 

' . tacaagtttt ggaccactag taagaaaaat atttgtagat ggtgttcctt ttgttgtttc 

aactggatac cattttcgtg agttaggagt cgtacataat caggatgtaa acttacatag 

ctcgcgtctc agtttcaagg aacttttagt gtatgctgct gatccagcta tgcatgcagc 
■ ttctgg 

<210> 117 
<2il> 291 
<212> DMA 

<213>; Severe acute respiratory syndrome virus • 
<400> i'l7 

tgaaaaagtt gctggttttg caaagttcct aaaaactaat tgctgtcgct tccaggagaa , 
ggatgaggaa ggcaatttat tagactctta ctttgtagtt aagaggcata ctatgtctaa 
ctaccaacat gaagagacta tttataactt ggttaaagat tgtccagcgg ttgctgtcca 
tgactttttc aagtttagag tagatggtga catggtacca catatatcac gtcagcgtct 
aactaaatac acaatggctg atttagtcta tgctctacgt cattttgatg a • • 

4 

<210> 118 
<211> 480 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 118 

gagtcccata tggatgctga tctcgcaaaa ccacttatta agtgggattt gctgaaatat 
gattttacgg aagagagact ttgtctcttc gaccgttatt ttaaatattg ggaccagaca 
taccatccca attgtattaa ctgtttggat gataggtgta tccttcattg tgcaaacttt 
aatgtgttat tttctactgt gtttccacct acaagttttg gaccactagt aagaaaaata 
tttgtagatg gtgttccttt tgttgtttca actggatacc attttcgtga gttaggagtc 
gtacataatc aggatgtaaa cttacatagc tcgcgtctca gtttcaagga acttttagtg 
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480 
516 



60 
120 
180 
240 
300 
360 
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60 
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180 
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60 
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<210> 121 



420 
480 



60 
120 
180 
240 
300 
360 
405 



• ♦ 

tatgctgotg atccagctat gcatgcag.ct tetggcaatt tattgctaga taaacgcact 
acatgctttt cagtagctgc actaacaaac aatgttgctt ttcaaactgt caaacccggt 

* 

<210> ' 119 

<211> 405 ' , 

<212> DNA ' * 

<213> severe acute respiratory syndrome virus 

<400> 119- 

aatgggaact ggtacgattt cggtgatttc gtacaagtag .caccaggctg cggagttcct 
attgtggatt catattactc attgctgatg cecatcctca ctttgactag ggcattggcf 
gctgagtccc atatggatgc tgatctcgca aaaccactta ' ttaagtgaga tttgctgaaa 
tatgatttta cggaagagag actttgtctc ttcgaccgtt attttaaata ttggg accag 
acataccatc ccaattgtat taactgtttg gafgataggt gtatccttca ttgtgcaaac 
tttaatgtgt tattttctac tgtgtttcca cctacaagct ttggaccact agtaagaaaa 
atatttgtag atggtgttcc ttttgttgtt tcaactggat accat 

<210> 120 
<211> 562 

<212> DNA 

. * - 

<213> Severe acute respiratory syndrome virus 
<220> 

<221> misc_feature 

<222> (67).. (67) 

<223> n is a, c, g, or t 

<400> 120 

ctattgatgc ttacccactt acaaaacatc ctaatcagga gtatgotgat gtctttcact 
tgtattnaca atacattaga aagttacatg atgagcttac tggccacatg ttggacatgt 
attccgtaat gctaactaat gataacacct cacggtactg ggaaoctgag ttttatgagg ■ I80 
ctatgtacac accacataca gtcttgcagg ctgtaggtgc ttgtgtattg tgcaattcac 
agacttcact tcgttgcggt gcctgtatta ggagaccatt cctatgttgc aagtgctgct 
atgaccatgt catttcaaca tcacacaaat tagtgttgtc tgttaatccc tatgtttgca 
atgccccagg ttgtgatgtc actgatgtga cacaaotgta tctaggaggt atgagctatt 
attgcaagtc acataagcct cccattagtt ttccattatg tgctaatggt caggtttttg 
gtttatacaa aaacacatgt gtaggcagtg acaatgtcac tgacttcaat gcgatagcaa 
catgtgattg gactaatgct gg 



60 
120 



240 
300 
360 
420 
480 
540 
562 
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■ 

<211> 580 

<:212>' DNA ..... 
<213> Severe acute, respiratory syndrome, virus 

<400> 121 

gctatgtaca caccacatac agtcttgcag gctgtaggtg cttgtgtatt gtgcaattca 60 

cagacttcac ttcgttgcgg tgcctgtatt aggagaccat tcctatgttg caagtgctgc 120 . 

tatgaccatg tcatttcaao atcacacaaa ttagtgt.tgt ctgttaatcc ctatgtttgc 180 

aatgccccag gttgtgatgt cactgatgtg acacaactgt atctaggagg tatgagctat 240 
tattgcaagt cacataagcc tcccattagt tttccattat gtgctaatgg tcaggttttt . 300 

ggtttataca aaaacacatg tgtaggcagt gacaatgtca ctgacttcaa tgcgatagc.a 360 

acatgtgatt ggactaatgc tggcgattac atacttgcca acacttgtac tgagagactc 420 

aagcttttcg cagcagaaac' gctcaaagcc actgaggaaa catttaagct gtcatatggt 480 

attgccactg tacgcgaagt actctctgac agagaattgc atctttcatg ggaggttgga 540 
aaacctagac caecattgaa cagaaactat gtctttactg 



<210> 123 

<211> 429 

<212> DNA 

<213> Severe acute respiratory syndrome virus 



<400> 123 



580 



60 
120 



<210> 122 

<211> 610 

<2l2> t»NA 

<213>. Severe acute respiratory syndrome virus 

<400V 122 - . ' ' 

tggtgatgct gttgtgtaca gaggtactac gacatacaag ttgaatgttg gtgattactt 

tgtgttgaca tctcacactg taatgccact tagtgcacct actctagtgc cacaagagca ' 

ctatgtgaga attactggct tgtacccaac actcaacatc tcagatgagt tttctagcaa 180 

* 

tgttgcaaat tatcaaaagg tcggcatgca aaagtactct acactccaag gaccacctgg 
tactggtaag agtcattttg ccatcggact tgctctctat tacccatctg ctcgcatagt. 
gtatacggca tgctctcatg. cagctgttga tgccctatgt gaaaaggcat taaaatattt 360 
gcccatagat aaatgtagta gaatcatacc' tgcgcgtgcg cgcgtagagt gttttgataa 
attcaaagtg.aattcaacac tagaacagta tgt.tttctgc actgtaaatg cattg.ccaga 480 
aacaactgct gacattgtag tctttgatga aatctctatg gctactaatt atgacttgag . . 540 
tgttgtcaat gctagacttc gtgcaaaaca ctacgtctat a.ttggcgatc ctgctcaatt 

* 

accagcccct 



240 
300 



420 



600 

• • 

610 
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4 

ccaacactca acatctcaga tgagttttct agcaatgttg caaattatca aaaggtcggc • 
atgcaaaagt actctacact ccaaggacca cctggtactg gtaagagtca ttttgccatc 
ggacttgctc tctattaccc atctgctcgc atagtgtata cggcatgctc tcatgcagct 
. gttgatgccc tatgtgaaaa ggcattaaaa tatttgccca tagataaatg tagtagaatc 
atacctgcgc gtgcgcgcgt agagtgtttt gataaattca aagtgaattc aacactagaa' 
. cagtatgttt tctgcactgt aaatgcattg ccagaaacaa ctgctgacat tgtagtcttt 
gatgaaatct ctatggctac taattatgac ttgagtgttg tcaatgctag acttcgtgca 
aaacactac 



<210> 124 
<211> 486 
<212> DNA 

<213> severe acute respiratory syndrome virus 
<400> 124 

caatgtggct atcacaaggg caaaaattgg cattttgtgc ataatgtctg atagagatct 
ttatgacaaa ctgcaattta caagtctaga aataccacgt cgcaatgtgg ctacattaca 
agcagaaaat gtaactggac tttttaagga ctgtagtaag a.tcattactg gtcttcatcc 
tacacaggca cctacacacc tcagcgttga tataaagttc aagactgaag gattatgtgt 
tgacatacca ggcata^a ^c^gac Uaccgtaga ctcatctcta tgatgggttt 
caaaatgaat taccaagtca atggttaccc taatatgttt atcacccgcg aagaagctat 
tcgtcacgtt cgtgcgtgga ttggctttga tgtagagggc tgtcatgcaa ctagagatgc 
tgtgggtact aacctacctc tccagctagg .attttctaca ggtgttaact tagtagctgt 
accgac 



60 
■120 
180 
240 
300 
360 

* 

420 
429 



60 
120 
180 
240 
300 
360 
420 
480 
486 



60 



<210> 125 
<211> 427' 
<212> DNA 

<213> severe acute respiratory syndrome virus 
<400> 125 ' 

aaaggacatg acctaccgta gactcatctc tatgatgggt ttcaaaatga attaccaagt 
caatggttac cctaatatgt ttatcacccg cgaagaagct attcgtcacg ttcgtgcgtg . 120 
gattggcttt gatgtagagg gctgtcatgc aactagagat gctgtgggta ctaacctacc . 180 
tctccagcta ggattttcta caggtgttaa cttagtagct gtaccgactg gttatgttga 
cactgaaaat aacacagaat tcaccagagt taatgcaaaa cctccaccag gtgaccagtt 
taaacatctt ataccactca tgtataaagg cttgccctgg aatgtagtgc gtattaagat 
agtacaaatg ctcagtgata cactgaaagg attgtcagac agagtcgtgt tcgtcctttg 



240 
300 
360 
420 
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. ggcgcat 



<210> 128 
<211> 326 
<212> DNA 

<213> Severe acute respiratory, syndrome virus 
<400> 128 

tcaaagggac cagcacaagc; tagcgtcaat ggagtcacat taattggaga atcagtaaaa 
acacagttta actactttaa gaaagtagac ggcattattc aacagttgcc tgaaacctac 
tttactcaga gcagagactt agaggatttt aagcccagat cacaaatgga aactgacttt 

198 



427 



<210> 126 
<211> " 392 
<212> DNA ' 

<213>" Severe acute respiratory syndrome virus 
<400> 126' 

atggaaatgc acatgtggct agttgtgatg ctatcatgac tagatgttta" gcagtccatg 
agtgctttgt taagcgcgtt gattggtctg ttgaataccc tattatagga gatgaactga 
gggttaattc tgcttgcaga aaagtacaac acatggttgt gaagtctgca ttgcttgctg ' 180 
ataagtttcc agttcttcat gacattggaa atccaaaggc tatcaagtgt gtgcctcagg 
. ctgaagtaga atggaagttc tacgatgctc agccatgtag tgacaaagct tacaaaatag 
aggaactctt ctattcttat gctacacatc acgataaatt cactgatggt gtttgtttgt 
tttggaattg taacgttgat cgttacccag cc ' 



60 
120 



240 
300 
360 
392 



<210> 127 . ' 

<211> 483 

<212> DNA 

<213> Severe acute respiratory syndrome virus 

> 

<400> 127 

gcttoatcag atactic <*gc^g aat cattctgtgg gttttgacta tgtctataac " 
ccatttatga ttgatgttoa gcagtggggc tttacgggta accttcagag taaccatgac 
caacattgcc aggtacatgg aaatgcacat gtggctagtt gtgatgctat catgactaga 
tgtttagcag tocatgagtg ctttgttaag cgcgttgatt ggtctgttga ataccctatt. 240 
ataggagatg aactgagggt taattctgct tgcagaaaag tacaacacat ggttgtgaag 
tctgcattgc ttgctgataa gtttocagtt cttcatgaca ttggaaatcc aaaggctatc 360 
aagtgtgtgc ctcaggctga agtagaatgg aagttctacg atgctcagcc atgtagtgac 
aaagcttaca aaatagagga actcttctat tcttatgcta cacatcacga taaattcact 

gat . . . 



60 
120 
180 



300 



420 
480 
483 



60 
120 
180 
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• btcgagctcg ctatggatga attcatacag cgatataagc- tcgagggcta tgccttcgaa 
cacatcgttt atggagattt" cagtcatgga caacttggcg gtcttcattt aatgataggc 
ttagccaagc gctcacaaga ttcact 

<210> 129 
<211> 457'. 
<212> DNA 

<213> Severe acute respiratory syndrome, virus 
<400> 129 

acaccttcaa agggaccagc acaagctagc gtcaatggag tcacattaat tggagaatca 
gtaaaaacac agtttaacta ctttaagaaa gtagacggca ttattcaaca gttgcctgaa 
' , acctacttta ctcagagcag agacttagag gattttaagc ccagatcaca aatggaaact 
gactttctcg agctcgctat ggatgaattc atacagcgat ataagctcga gggctatgcc 
ttcgaacaca tcgtttatgg agatttcagt catggacaac ttggcg^tct tcatttaatg 
•ataggcttag ccaagcgctc acaagattca ccacttaaat tagagg*ttt tatccctatg 
gacagcacag tgaaaaatta cttcataaca gatgcgcaaa caggttcatc aaaatgtgtg 
tgttctgtga ttgatctttt acttgatgac tttgtcg 

i 

<211> 493 

<212> DNA ■ 
<213> Severe acute respiratory syndrome virus 

<400> 130 

cgcaaagtat actcaactgt gtcaatactt aaatacactt actttagctg taccctacaa 
catgagagtt attcactttg gtgctggctc tgataaagga gttgcaccag gtaoagctgt 
gctcagacaa tggttgccaa ctggcacact acttgtcgat tcagatctta atgacttcgt 
ctccgacgca gattctactt taattggaga ctgtgcaaca gtaca,tacgg ctaataaatg 
ggaccttatt attagcgata tgtatgaccc taggaccaaa ' catgtgacaa aagagaatga 
ctctaaagaa gggtttttca cttatctgtg tggatttata- aagcaaaaac tagccctggg 
tggttctata gctgtaaaga taacagagca ttcttggaat gctgaccttt acaagcttat 
gggccatttc tcatggtgga cagcttttgt tacaaatgta aatgcatcat catcggaagc 
atttttaat.t ggg 

<210> 131 

<211> 490 

<212> DNA 

<213> Severe acute respiratory syndrome virus 



240 
300 
326 



■ 60 
120 
180 
240 
300 
360 
420 
457 



60 
120 
180 
240 
300 . 
360 
420 
480 
4 93 
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<400> 131 . 

acttaaatac acttacttta gctgtaccct acaacatgag agttattcac tttggtgctg 60 

gctctgataa aggagttgca ccaggtacag ctgtgctcag acaatggttg ccaactggca 120 

cactacttgt. ogattcagat cttaatgact tcgtctccga cgcagattct actttaattg 180 

• gagactgtgo aacagtacat acggctaata aatgggacct tattattagc gatatgtatg 240 

accctaggac caaacatgtg acaaaagaga atgactctaa agaagggttt ttcacttatc ' 300 

tgtgtggatt tataaagcaa aaactagccc tgggtggttc tatagctgta aagataacag 360 

agcattcttg gaatgctgac ctttacaagc ttatgggcca tttctcatgg tggacagctt 420 

ttgttacaaa tgtaaatgca tcatcatcgg aagcattttt aattggggct aactatcttg ' 480 

• gcaagccgaa 

490 

<210> 132 
<211> 550 
<212> DMA 

<213> severe acute respiratory syndrome virus 
<400> 132 

taaggagaat oaaatcaatg atatgattta ttctcttctg gaaaaaggta ggcttatcat 60 

tagagaaaac aacagagttg tggtttcaag tgatattctt gttaacaact aaacgaaqat 120 

gtttattttc .ttattatttc ttactctcac tagtggtagt gaccttgacc ggtgcaccac 180 

ttttgatgat gttcaagctc ctaattacac tcaaeatact tcatctatga ggggggttta 240 

ctatcctgat gaaattttta gatcagacac tctttattta actcaggatt tatttcttcc 300 

attttattct aatgttacag ggtttcatac tattaatcat- acgtttggca accctgtcat 360 

accttttaag gatggtattt attttgctgc cacagagaaa tcaaatgttg tccgtggttg 420 

ggtttttggt tctaccatga acaacaagtc acagtcggtg attattatta acaattctac 480 

taatgttgtt atacgagcat gtaactttga attgtgtgac aaccctttct ttgctgtttc 540 
taaacccata 

550 

* * 

<210> 133 • 

<211> 490 ' 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 133 

acttaaatac acttacttta gctgtaccct acaacatgag agttattcac tttggtgctg 60 
gctctgataa aggagttgca ccaggtacag ctgtgctcag acaatggttg ccaactggca 120 
cactacttgt cgattcagat cttaatgact tcgtctccga cgcagattct actttaattg 180 
gagactgtgo aacagtacat acggctaata aatgggacct tattattagc gatatgtatg 240 

200 
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accctaggac caaacatgtg acaaaagaga .atgactctaa agaagggttt ttcacttatc 300 

tgtgtggatt tataaagcaa aaactagccc tgggtggttc tatagctgta aagataacag 360 

4 

agcattcttg gaatgctgac ctttacaagc ttatgggcca tttctcatgg tggacagctt 4 20 

ttgttacaaa tgtaaatgca t6atcatcgg aagcattttt aattggggct aactatcttg 
gcaagccgaa 



<210> 136 
<211> 288 



480 
4 90 



<210> 134 
<211> 550 
<212> DNA 

<213> -Severe acute respiratory syndrome virus 
<400> 134 

taaggagaat caaatcaatg atatgattta ttctcttctg gaaaaaggta ggcttatcat 60 
' tagagaaaac aacagagttg tggtttcaag tgatattctt gttaacaact aaacgaacat 120 
gtttattttc ttattatttc ttactctcac tagtggtagt gaccttgacc ggtgcaccac 180 
ttttgatgat gttcaagctc ctaattacac tcaacatact tcatctatga ggggggttta 240 
ctatcctgat gaaattttta gatcagacac tctttattta actcaggatt tatttcttcc 300 
attttattct .aatgttacag ggtttcatac tattaatcat acgtttggca accctgtcat 360 
accttttaag gatggtattt attttgctgc cacagagaaa tcaaatgttg tccgtggttg ' 420 
ggttittggt tctaccatga acaacaagtc acagtcggtg attattatta. acaattctac 480 
taatgttgtt atacgagcat gtaactttga attgtgtgac aatcctttct ttgctgtttc . 540 

r 

taaacccata 

550 

<210> 135 
<211> 400 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<4 00> 135 

atcaatgata tgatttattc tcttctggaa aaaggtaggc ttatcattag agaaaacaac 60 
agagttgtgg tttcaagtga tattcttgtt aacaactaaa cgaacatgtt tattttctta 120 
ttatttctta ctctcactag tggtagtgac cttgaccggt gcaccacttt tgatgatgtt ■ 180 
caagctccta attacactca acatacttca tctatgaggg gggtttacta tcctgatgaa 240 
atttttagat cagacactct ttatttaact caggatttat ttcttccatt ttattctaat 300 
gttacagggt ttcatactat taatcatacg tttggcaacc ctgtcatacc ttttaaggat 360 
ggtatttatt ttgctgccac agagaaatca aatgttgtcc 



400 



201 
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<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 136 

tgatctttgc ttctccaatg tctatgcaga ttctttggta gtcaagggag atgatgtaag 60 

acaaatagcg ccaggacaaa ctggtgttat tgctgattat aattataaat tgccagatga 120 

tttcatgggt tgtgtccttg cttggaatac taggaacatt gatgctactt caactggtaa 180 

ttataattat aaatataggt atcttagaca tggcaagctt aggccctttg agagagacat 240 

atctaatgtg cctttctcca cctgatggca aaocttgcac cccacctg 288 

<210> 137 
<211> 411 
<212> ' DNA 

<213> Severe acute respiratory syndrome virus 
<400> 137 

ctttgagaga gacatatcta atgtgccttt ctcccctgat ggcaaacctt gcaccccacc ' 60 
tgctcttaat tgttattggc cattaaatga ttatggtftt tacaccacta ctggcattgg 120 
ctaccaacct tacagagttg tagtactttc ttttgaactt ttaaatgcac cggccacggt 180 
ttgtggacca aaattatcca ctgaccttat taagaaccag tgtgtcaatt ttaattttaa 240 
tggactcact ggtactggtg tgttaactcc ttcttcaaag agatttcaac catttcaaca 300 
aattttgccg tgatgtttct gatttcactg attccgttcg agatcctaaa acatctgaaa 360 

f 

tattagacat ttcaccctgc gcttttgggg gtgtaagtgt aattacacct g 411 

* • 

■ 

<210> 138 
<211> 357 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 138 

tggaaatatt ttggtggttt taatttttca caaatattac ctgaccctct aaagccaact 60 
aagaggtctt ttattgagga cttgctcttt aataaggtga cactcgctga tgctggcttc 120 
atgaagcaat atggcgaatg cctaggtgat attaatgcta gagatctcat ttgtgcgcag 180 
aagttcaatg gacttacagt gttgccacct ctgctcactg atgatatgat tgctgcctac 240 
actgctgctc tagttagtgg tactgccact gctggatgga catttggtgc tggcgctgct 300 
cttcaaatac cttttgctat gcaaatggca tataggttca atggcattgg agttact 357 

<210> 139 

<211> 434 

<212> DNA 

<213> Severe acute respiratory syndrome virus 

<400> 139 



202 
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60 



caatatggcg aatgcctagg tgatattaat gctagagatc tcatttgtgc gcagaagttc 
aatggactta cagtgttgcc acctctgctc actgatgata tgattgctgc ctacactgct 120 
gctctagtta gtggtactgc cactgctgga tggacatttg gtgctggcgc tgctcttcaa 180 
ataccttttg ctatgcaaat ggcatatagg ttcaatggca ttggagttac ccaaaatgtt ' 240 
ctctatgaga accaaaaaca aatcgccaac caatttaaca aggcgattag tcaaattcaa 
gaatcactta caacaacatc aactgcattg ggcaagctgc aagacgttgt taaccagaat 
gctcaagcat taaacacact tgttaaacaa cttagctcta attttggtgc aatttcaagt 
gtgctaaatg atat 



300 
360 
420 
434 



<210> 140 
<211> 557 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 140 

acagacaata catttgtctc aggaaattgt gatgtcgtta ttggcatcat taacaacaca 60 
gtttatgatc ctctgcaacc tgagcttgac tcattcaaag aagagctgga caagtacttc 120 
aaaaatcata catcaccaga tgttgatctt ggcgacattt caggcattaa cgcttctgtc 180 
gtcaacattc aaaaagaaat tgaccgcctc aatgaggtcg c'taaaaattt aaatgaatca ' 240 
ctcattgacc ttcaagaatt gggaaaatat gagcaatata ttaaatggcc ttggtatgtt 300 
tggctcggct tcattgctgg actaattgcc atcgtcatgg ttacaatctt gctttgttgc 360 
atgactagtt gttgcagttg cctcaagggt gcatgctctt gtggttcttg ctgcaagttt 420 
gatgaggatg actctgagcc agttctcaag ggtgtcaaat tacattacac ataaacgaac 480 
ttatggattt gtttatgaga ttttttactc ttagatcaat tactgcacag ccagtaaaaa 540 

ttgacaatgc ttctcct C[r _' 

557 

<210> 141 
<211> 530 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 141 

atgtttggct cggcttcatt gctggactaa ttgccatcgt catggttaca atcttgcttt 60 
gttgcatgac tagttgttgc agttgcctca agggtgcatg ctcttgtggt tcttgctgca . 120 

agtttgatga ggatgactct gagccagttc tcaagggtgt caaattacat tacacataaa 180 

cgaacttatg gatttgttta tgagattttt tactcttaga tcaattactg cacagccagt 240 

aaaaattgac aatgcttctc ctgcaagtac tgttcatgct acagcaacga taccgctaca 300 

agcctcactc cctttcggat ggcttgttat tggcgttgca tttcttgctg tttttcagag 360 

203 
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cgctaccaaa ataattgcgc tcaataaaag atggcagcta gccctttata agggcttcca 420 

gttcatttgc aatttactgc tgctatttgt taccatctat tcacatcttt tgcttgtcgc 480 

tgcaggtatg -gaggcgcaat ttttgtacct ctatgccttg atatattttc 



<210> 142 
<211> 320 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 142 

ttgctcgtac ccgctcaatg tggtcattca acccagaaac aaacattctt ctcaatgtgc 
ctctccgggg gacaattgtg accagaccgc tcatggaaag tgaacttgtc attggtgctg 
tgatcattcg tggtcacttg cgaatggccg gacactccct agggcgctgt gacattaagg 
acctgccaaa agagatcact gtggctacat cacgaacgct ttettattac aaattaggag 
cgtcgcagcg tgtaggcact gattcaggtt ttgctgcata caaccgctac cgtattggaa 
actataaatt aaatacagac 



530 



60 
120 
180 
240 
300 
320 



<210> 143 ' 
<211> 417 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 143 

cgaacttatg tactcattcg tttcggaaga aacaggtacg ttaatagtta atagcgtact 60 
tctttttctt gctttcgtgg tattcttgct agtcacacta gccatcctta ctgcgottcg 120 
attgtgtgcg tactgctgca atattgttaa cgtgagttta gtaaaaccaa cggtttacgt 180 
ctactcgcgt gttaaaaatc tgaactcttc tgaaggagtt cctgatcttc tggtctaaac 240 
gaactaacta ttattattat tctgtttgga actttaacat tgcttatcat ggcagacaac 300 
ggtactatta ccgttgagga gcttaaacaa ctcctggaac aatggaacct agtaataggt 360 
ttcctattcc tagcctggat tatgttacta caatttgcct attctaatcg gaacagg 417 

• 

<210> 144 
<211> 516 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 144 

cttgtcattg gtgctgtgat cattcgtggt cacttgcgaa tggccggaca ctccctaggg 60 
cgctgtgaca ttaaggacct gccaaaagag atcactgtgg ctacatcacg aacgctttct 120 
tattacaaat taggagcgtc gcagcgtgta ggcactgatt caggttttgc tgcatacaac 180 
cgctaccgta ttggaaacta taaattaaat acagaccacg ccggtagcaa cgacaatatt 240 

204 
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tacatttggt ggaccc 



<210> 147 
<211> 210 
<212> DNA 



300 



gctttgctag tacagtaagt gacaacagat gtttcatctt gttgacttcc aggttacaat 
agcagagata ttgattatca ttatgaggac tttcaggatt gctatttgga atcttgacgt 360 
tataataagt tcaatagtga gacaattatt taagcctcta actaagaaga attattcgga 
gttagatgat gaagaaccta tggagttaga ttatccataa aacgaacatg aaaattattc 
tcttcctgac attgatttta tttacatctt gcgagc 



420 
480 
516 



<210> 145 
<211> 310 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 145 

cgatgtttca tcttgttgac ttccaggtta caatagcaga gatattgatt atcattatga 60 
ggactttcag gattgctatt tggaatcttg acgttataat aagttcaata gtgagacaat 120 
tatttaagcc tctaactaag aagaattatt cggagttaga tgatgaagaa cctatggagt 180 
tagattatcc ataaaacgaa catgaaaatt attctcttcc tgacattgat tgtatttaca 
tcttgcgagc tatatcacta tcaggagtgt gttagaggta cgactgtact actaaaagaa" 
ccttgcccat 



240 
300 
310 



<210> 146 
<211> 556 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 146 

agaaagacag aatgaatgag ctcactttaa ttgacttcta tttgtgcttt ttagcctttc 60 

tgctattcct tgttttaata atgcttatta tattttggtt ttcactcgaa atccaggatc 120 

tagaagaacc ttgtaccaaa gtctaaacga acatgaaact tctcattgtt ttgacttgta 180 

tttctctatg cagttgcata tgcactgtag tacagcgctg tgcatctaat aaacctcatg 24 0 

tgcttgaaga tccttgtaag gtacaacact aggggtaata cttatagcac tgcttggctt 300 

tgtgctctag gaaaggtttt accttttcat agatggcaca ctatggttca aacatgcaca 360 

cctaatgtta ctatcaactg tcaagatcca gctggtggtg cgcttatagc taggtgttgg 420 
taccttcatg aaggtcacca aactgctgca tttagagacg tacttgttgt tttaaataaa ' 480 

cgaacaaatt aaaatgtctg ataatggacc ccaatcaaac caacgtagtg ccccccgcat 54 0 



556 



205 
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<213> Severe acute respiratory syndrome virus 
<400> 147 

acgaacatga aaattattct cttcctgaca ttgattgtat ttacatcttg cgagctatat 60 
cactatcagg agtgtgttag aggtacgact gtactactaa aagaaccttg 110 

<210> 148 
<211> 363 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 148 

gcatttagag acgtacttgt tgttttaaat aaacgaacaa attaaaatgt ctgataatgg 60 
acctcaatca agccaacgta gtgccccccg cattacattt ggtggaccca cagattcaac 120 
, tgacaataac cagaatggag gacgcaatgg ggcaaggcca aaacagcgcc gaccccaagg 180 
tttacccaat aatactgcgt cttggttcac agctctcact cagcatggca aggaggaact 240 
tagattccct cgaggccagg gcgttccaat caacaccaat agtggtccag atgaccaaat 300 
tggctactac cgaagagcta cccgacgagt tcgtggtggt gacggcaaaa tgaaagaget 360 
Cag 363 

<210> 149 
<211> 294 
<212>" 

<213> Severe acute respiratory syndrome virus 
<400> 149 

ctatcagctg cgtgcaagat cagtttcacc aaaacttttc atcagacaag aggaggttca 60 
acaagagctc tactcgccac tttttctcat tgttgctgct ctagtatttt taatactttg 120 
cttcaccatt aagagaaaga cagaatgaat gagctcactt taattgactt ctatttgtgc 180 
tttttagcct ttctgctatt ccttgtttta ataatgctta ttatattttg gttttcactc 240 
gaaatccagg atctagaaaa accttgtacc aaaggctaaa cgaacatgaa actt 294 

<210> 150 
<211> 504 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 150 

caaactgctg catttagaga cgtacttgtt gtttaaataa acgaacaaat taaaatgtct 60 
gataatggac cccaatcaaa ccaacgtagt gccccccgca ttacatttgg tggacccaca 120 
gattcaactg acaataacca gaatggagga cgcaatgggg caaggccaaa acagcgccga 180 
ccccaaggtt tacccaataa tactgcgtct tggttcacag ctctcactca gcatggcaag 24 0 
gaggaactta gattccctcg aggccagggc gttccaatca acaccaatag tggtccagat 300 

206 
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gaccaaattg gctactaccg aagagctacc cgacgagttc gtggtggtga cggcaaaatg 360 
aaagagctca gccccagatg gtacttctat tacctaggaa ctggcccaga agcttcactt 420 
ccctacggcgctaacaaaga aggcatcgta tgggttgcaa ctgagggagc cttgaataca 480 

i 

cccaaagacc acattggcac ccgt 

j \j " 

<210> 151 
<211> 474 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 151 

ctcgccactt tttctcattg ttgctgctct agtattttta atactttgct tcaccattaa 60 
gagaaagaca gaatgaatga gctcacttta attgacttct atttgtgctt tttagccttt 120 ■ 
ctgctattcc ttgttttaat aatgcttatt atattttggt tttcactcga aatccaggat 180 
ctagaagaac cttgtaccaa agtctaaacg aacatgaaac ttctcattgt tttgacttgt 240 
atttctctat gcagttgcat atgcactgta gtacagcgct gtgcatctaa taaacctcat 300 

» 

gtgcttgaag atccttgtaa ggtacaacac taggggtaat acttatagca ctgcttggcf 360 

ttgtgctcta ggaaaggttt taccttttca tagatggcac actatggttc aaacatgcac 420 

acctaatgttactatcaact gtcaagatcc agctggtggt gcgcttatag ctag 474 

<210> 152 
<211> 516 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 152 

cattaagaga aagacagaat gaatgagctc actttaattg acttctattt gtgcttttta 60 
gcctttctgc tattccttgt tttaataatg cttattatat tttggttttc actcgaaatc 120 
caggatctag aagaaccttg taccaaagtc taaacgaaca tgaaacttct cattgttttg 180 
acttgtattt ctctatgcag ttgcatatgc actgtagtac agcgctgtgc atctaataaa 240 
cctcatgtgc ttgaagatcc ttgtaaggta caacactagg ggtaatactt atagcactgc 300 
ttggctttgt gctctaggaa aggttttacc ttttcataga tggcacacta tggttcaaac 360 
atgcacacct aatgttacta tcaactgtca agatccagct ggtggtgcgc ttatagctag 420 
gtgttggtac cttcatgaag gtcaccaaac tgctgcattt agagacgtac ttgttgtttt 
aaataaacga acaaattaaa atgtctgata atggac 



480 
516 



<210> 153 
<211> 451 
<212> DNA 
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<213> Severe acute respiratory syndrome virus 
<400> 153 

ccaaggttta cccaataata ctgcgtcttg gttcacagct ctcactcagc atggcaagga 60 

ggaacttaga ttccctcgag gccagggcgt tccaatcaac accaatagtg gtccagatga 120 

ccaaattggc tactaccgaa gagctacccg acgagttcgt ggtggtgacg gcaaaatgaa 180 

agagctcagc cccagatggt acttctatta cctaggaact ggcccagaag cttcacttcc 240 

ctacggcgct aacaaagaag gcatcgtatg ggttgcaact gagggagcct tgaatacacc 300 

caaagaccac attggcaccc gcaatcctaa taacaatgct gccaccgtgc tacaacttcc 360 

tcaaggaaca acattgccaa aaggcttcta cgcagaggga agcagaggcg gcagtcaagc 420 

ctcttctcgc tcctcatcac gtagtcgcgg t 451 

<210> 154 
<211> 495 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 154 

gatgaagctc agcctttgcc gcagagacaa aagaagcagc ccactgtgac tcttcttcct 60 
gcggctgaca tggatgattt ctccagacaa cttcaaaatt ccatgagtgg agcttctgct • 120 
gattcaactc aggcataaac actcatgatg accacacaag gcagatgggc tatgtaaacg 180 
ttttcgcaat tccgtttacg atacatagtc tactcttgtg cagaatgaat tctcgtaact 240 
aaacagcaca agtaggttta gttaacttta atctcacata gcaatcttta atcaatgtgt 300 
aacattaggg aggacttgaa agagccacca cattttcatc gaggccacgc ggagtacgat 360 
pgagggtaca gtgaataatg ctagggagag ctgcctatat ggaagagccc taatgtgtaa 420 
aattaatttt agtagtgcta tccccatgtg attttaatag cttcttagga gaatgacaaa 
aaaaaaaaaa aaaaa 



480 
495 



<210> 155 
<211> 512 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 155 

acaaggccaa actgtcacta agaaatctgc tgctgaggca tctaaaaagc ctcgccaaaa 60 
acgtactgcc acaaaacagt acaacgtcac tcaagcattt gggagacgtg gtccagaaca ' 120 
aacccaagga aatttcgggg accaagacct aatcagacaa ggaactgatt acaaacattg 180 
gccgcaaatt gcacaatttg ctccaagtgc ctctgcattc tttggaatgt cacgcattgg 240 
catggaagtc acaccttcgg gaacatggct gacttatcat ggagccatta aattggatga 300 



208 
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caaagatcca caattcaaag acaacgtcat actgctgaac aagcacattg acgcatacaa 360 

aacattccca ccaacagagc ctaaaaagga caaaaagaaa aagactgatg aagctcagcc 420 

tttgcogcag agacaaaaga agcagcocac tgtgactctt cttcctgcgg ctgatatgga 4 80 

tgatttctcc agacaacttc aaaattccat ga 

» 

<210> 156 
<211> 442 
<212> DNA 

<213> Severe acute respiratory syndrome virus 
<400> 156 

tgtgactctt cttcctgcgg ctgatatgga tgtttctcca gacaacttca aaattccatg 60 
agtggagctt ctgctgattc aactcaggca taaacactca tgatgaccac acaaggcaga 120 
tgggctatgt aaacgttttc gbaattccgt ttacgataca tagtctactc ttgtgcagaa 180 
tgaattctcg taactaaaca gcacaagtag gtttagttaa ctttaatctc acatagcaat 240 
ctttaatcaa tgtgtaacat tagggaggac ttgaaagagc caccacattt tcatcgaggc 300 
cacgcggagt acgatcgagg gtacagtgaa taatgctagg gagagctgcc tatatggaag 360 
agccctaatg tgtaaaatta attttagtag tgctatcccc atgtgatttt aatagcttct 420 

■ * 

taggagaatg acaaaaaaaa aa 



<210> .157 

<21,1> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> ' 157 

atgaattacc aagtcaatgg ttac 

<210> 158 ' 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 158 

gaagctattc gtcacgttcg 

<210> 159 

<2ll> 22 

<212> DNA 

<213> Artificial S^quBnce 



442 



24 



20 
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<220> 

<223> Primer 
<400> 159 

ctgtagaaaa tcctagctgg ag 

<210> 160 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 160 

cataaccagt cggtacagct a 

<210> 161 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 161 

ttatcacccg cgaagaagct 

<210* 162 

<211> 22 

<212> DNA 

<213>. Artificial Sequence 
<220> 

.<223> Primer 

<400> 162 

ctctagttgc atgacagccc tc 

<210> 163 

<211> 24 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 163 

tcgtgcgtgg attggctttg atgt 

<210> 164 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 



PCT/CA2004/000626 



r 

22 



21 



20 



22 



210 



WO 2004/096842 

<223> Primer 
<400> 164 

gggttgggac tatcctaagt gtga 



<2l0> 165 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 165 

taacacacaa acaccatcat ca 



<210> 166 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 166 

ggttgggact atcctaagtg tga 



<210> 167 
<211}" 24 
<212> . DNA 

<213> Artificial Sec^ueace 
<220> 

<223> Primer 
<400> 167 

ccatcatcag atagaatcat cata 



PCT/CA2004/000626 



24 



22 



23 



24 



<210> 168 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

* 

<400> 168 

cctctcttgt tcttgctcgc a 



<2l0> 169 

<2ll> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



211 
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<400> 169 

tatagtgagc cgccacacat g 



<210> 170 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



<:220> 

<221> misc_feature 

<222> (12).. (12) 

<223> n is a, c, g, or t 

<400> 170 

taacacacaa cnccatcatc a 



<210> 171 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 171 

ctaacatgct taggataatg g 

<210> 172 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 172 

gcctctcttg ttcttgctcg c 



<210> 173 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 173 

caggtaagcg taaaactcat c 21 

<210> 174 

<211> 17 



212 



WO 2004/096842 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 174 
tacacacctc agcgttg 



PCT/CA2004/000626 

e. • * w g — 



17 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 



175 

16 

DNA 

Artificial Sequence 
Primer 



<400> 175 
cacgaacgtg acgaat 



16 



<210> 176 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 176 

gccggagctc tgcagaattc 



20 



<210> 177 

<211> 47 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 177 

caggaaacag ctatgacttg catcaccact agttgtgcca ccaggtt 



47 



<210> 178 

<2ll> 46 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 178 

tgtaaaacga cggccagttg atgggatggg actatcctaa gtgtga 

<210> 179 

<211> 20 

<212> DNA 



213 
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PCT/GA2004/000626 



<213> Artificial Sequence 
<220> 

<223> Primer 
<4O0> 179 

gcataggcag tagttgcatc 



20 



<210> 180 

<211> 8 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> ATP Binding Domain 



<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 

<220> 
<221> 
<222> 
<223> 



MISC_FEATURE 
(1) • • (1) 
Xaa — A or G 



misc_feature 
(2).. (5) 

Xaa can be any naturally occurring amino acid 

MISC_FEATURE ' 
(8).. (8) 

Xaa = S or T 



<400> 180 

Xaa Xaa Xaa Xaa Xaa Gly Lys Xaa 
1 5 



<2-10> 181 

<211> 23 

<212> PRT 

<213> Severe acute respiratory syndrome virus 

<400> 181 

Trp Tyr Val Trp Leu Gly Phe lie Ala Gly Leu lie Ala lie val Met 
1 5 10 15 



Val Thr lie Leu Leu Cys Cys 

20 



<210> 182 

<211> 16 

<212> PRT 

<213> Severe acute respiratory syndrome virus 

<400> 182 



214 
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Met Asp Leu Phe Met Arg p he Phe Thr Leu Arg Ser lie Thr Ala Gin 

5 1Q 



X 


5 


<210> 


183 


<211> 


150 


<212> 


PRT 


<213> 


Severe acute 


<400> 


183 



Met Arg Cys Trp Leu Cys Trp Lys Cys Lys Ser Lys Asn Pro Leu Leu 
15 10 15 

Tyr Asp Ala Asn Tyr Phe Val Cys Trp His Thr His' Asn Tyr Asp Tyr 

20 25 30 

Cys lie Pro Tyr Asn Ser Val Thr Asp Thr lie Val Val Thr Glu Glv 
35 40 45 

Asp Gly lie Ser Thr Pro Lys Leu Lys Glu Asp Tyr Gin lie Gly Gly 
30 55 60 

Tyr Ser Glu Asp Arg His Ser Gly Val Lys Asp Tyr' Val Val Val His 

. -75 - 80 

Gly Tyr Phe Thr Glu Val Tyr Tyr Gin' Leu Glu Ser Thr Gin lie Thr 

85 • 90 .95 

Thr Asp Thr Gly il e Glu Asn Ala Thr Phe Phe He Phe Asn Lys Leu 

100 105 no 

Val Lys Asp Pro Pro Asn Val Gin tie His Thr Ile Asp Gly Ser Ser 
115 120 125 

Gly Val Ala Asn Pro Ala Met Asp Pro lie Tyr Asp Glu Pro Thr Thr 
130 135 14Q 

» ■.' 

Thr Thr Ser Val Pro Leu 

<210> 184 
<211> 20 
<212> PRT 

<213> Severe acute respiratory syndrome virus 
<400> 184 

Met Met Pro Thr Thr Leu Phe Ala Gly Thr His Ile Thr Met Thr Thr 

5 10 15 



215 
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■ 

Val Tyr His He . - ' 

20 

m 

• 

<210> 185.- 
<211> 42 
' <212> PRT , 

<213> Severe acute respiratory syndrome virus 
<400> 185 

* • 

Thr Ala Leu Arg Leu" Cys Ala Tyr Cys Cys Asn .He Val Asn Val Ser 
1 • 5 10 15 

Leu Val Lys Pro Thr Val Tyr Val Tyr Ser Arg Val Lys Asn Leu Asn 

25 . 30 

• * 

Ser Ser Glu Gly Val Pro Asp Leu Leu Val 

35- 40 • . 

* 

♦ 

<210>. 186 * 
<2.11> 39 
<212> PRT 

<213> Severe acute respiratory syndrome virus ' 
<400> 186 

Met Ala Asp Asn Gly Thr lie Thr Val Glu Glu Leu Lys Gin Leu Leu 

• " 5 ' .10- 15 

Glu Gin Tr P Asn Leu Val He Gly Phe Leu Phe Leu Ala Trp lie. Met 

20 ' 25 30 

Leu Leu Gin Phe Ala Tyr Ser 
35 

• * 

<210> 187 
<211> 100 

<212> PRT • 
<213> Severe, acute respiratory syndrome virus 

<400> 187 

Pro Leu Arg Gly Thr He Val Thr Arg Pro Leu Met Glu Ser Glu Leu 

5 10 . 15 ' 

Val lie Gly Ala Val He He Arg Gly His Leu Arg Met Ala Gly His 

20 25 30 

Ser Leu Gly Arg Cys Asp He Lys Asp Leu Pro Lys Glu He Thr Val 
35 40 45 



216 
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* ft 

Ala Thr Ser Arg Thr Leu Ser Tyr Tyr Lys Leu Gly Ala Ser Gin Arg ' 
3U 55. 60 y 

' m m 

Val Gly Thr Asp Ser Gly Phe Ala Ala Tyr Asn Arg Tyr Arg He Gly 
" ' 70 75 Q 0 

1 

* 

Asn Tyr Lys Leu Asn Thr Asp His Ala Gly Ser Asn Asp Asn He Ala 

85 90 



95 



Leu Leu Val Gin 

100 



<210> ' 188 
<211> 23 
<212> PRT 

<213> Severe acute respiratory syndrome virus 
<400> 188- 

Phe Tyr Leu Cys Phe Leu Ala Phe Leu Leu Phe Leu Val Leu He Met 

5 " IS . 

Leu He He Phe Trp Phe Ser 

20 



<210> 189 
<211> 19 * 
<212> PRT 

<213> Severe acute respiratory syndrome virus 
<400> 189' 

Leu Leu He Val Leu Thr Cys He Ser Leu Cys Ser Cys He Cys Thr 



15 



Val Val Gin 



<210> 190 
<211> 24 
<212> PRT 

<213> Severe acute respiratory syndrome virus 
<400> 190 

lie Cys Thr Val Val Gin Arg Cys Ala Ser Asn Lys Pro His Val Leu 

5 10 



15 



Glu Asp Pro Cys Lys Val Gin His 

20 
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<210> 
<211> 
<212> 
<213> 



191 

22 

PRT 



Severe acute respiratory syndrome virus 



<400> 191 

Cys lie Cys Thr Val Val Gin Arg Cys Ala Ser Asn Lys Pro His Val 
1 5 10 15 



Leu Glu Asp Pro Cys Lys 

20 



<210> 
<211> 
<212> 
<213> 



192 

22 

PRT 



Severe acute respiratory syndrome virus 



<400> 192 

■ 

Val Val Ala Val He Gin Glu He Gin Leu Leu Ala Ala Val Gly Glu' 

5 10 . 15 

He Leu Leu Leu Glu Trp 

20 



<210^' 193 
<211> .19' 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Linker 



<400> 193, 
aattcgcggc cgcgtcgac 



19 



<210> .194 

<211> 15 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Linker 



<400> 194 
gtcgacgcgg ccgcg 



15 



<210> 
<211> 
<212> 
<213> 

<220> 



195 

19 

DNA 

Artificial Sequence 



218 



WO 2004/096842 
<223> Primer 
<400> . 195 

aattcgcggc cgcgtcgac 



PCT/CA2004/000626 



19 



<210> ' 196 
<211> 19 
<212> DNA 

<213> .Artificial Sequence 
<220> 

<223>- Primer * 
<400> 196 

ggcctcttcg ctattacgc 



19 



<210> 197 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 197 

tgcaggtcga ctctagagga t 



21 



<210> 198 . • . " , 

<211> 410. 

<212> PRT 

<213> Avian infectious bronchitis virus 

<400> 198 

Met Ala Ser Gly Lys Ala Ala Gly Lys Thr Asp Ala Pro Ala Pro Val 
1 5 10 . 15 

He Lys Leu Gly Gly Pro Lys Pro Pro Lys Val Gly Ser Ser Gly Asn 

• 25 30 

Ala Ser Trp Phe Gin Ala lie Lys Ala Lys Lys Leu Asn Thr Pro Pro 

. 40 45 

Pro Lys Phe Glu Gly Ser Gly Val Pro Asp Asn Glu Asn lie Lys Pro 

55 50 

Ser Gin Gin His Gly Tyr Trp Arg Arg Gin Ala Arg Phe Lys Pro Gly 

75 80 



Lys Gly Gly Arg Lys Pro Val Pro Asp Ala Trp Tyr Phe Tyr Tyr Thr 

85 90 



95 
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Gly Thr Gly Pro Ala Ala Asp Leu Asn Trp Gly Asp Thr Gin Asp Gly 

1°0 105 no 

• * 

He Val Trp Val Ala Ala Lys Gly. Ala Asp Thr Lys Ser- Arg Ser Asn' 
115 120 125 

♦ , 

Gin Gly Thr Arg Asp Pro Asp Lys Phe Asp Gin Tyr Pro Leu Arg Phe 
130 135 140 

* 

Ser Asp Gly Gly Pro Asp Gly Asn Phe -Arg Trp Asp Phe He Pro Leu 
145 . .150- 155 16Q 

Lys Asn Arg Gly Arg Ser Gly Arg Ser Thr Ala Ala Ser Ser Ala Ala ' 

165 170 175 

* 

* 

Ala Ser Arg Ala Pro Ser Arg Glu Gly Ser Arg Gly Arg Arg Ser Asp 

180 ' 185 190 • 

• * 

* 

Ser Gly Asp Asp Leu He Ala Arg Ala Ala Lys lie He Gin Asp Gin • 
195 200 205 

■ 

Glh Lys Lys Gly 'Ser Arg He Thr Lys Ala Lys Ala Asp Glu Met Ala 
210 215 220 



His Arg Arg Tyr Cys Lys Arg Thr He Pro Pro Asn Tyr Arg Val Aso 
225 23.0 235 240 

• • • 

Gin Val Phe Gly Pro Arg Thr Lys Gly Lys Glu Gly Asn Phe Gly Asp 

245 ■ 250 255 

I 

4 

Asp Lys Met Asn Glu Glu Gly He Lys Asp Gly Arg Val Thr Ala Met 

260 265 270 

Leu Asn Leu Val Pro Ser Ser His Ala Cys Leu Phe Gly Ser Arg Val 
275 280 285 

Thr Pro Lys Leu Gin Leu Asp Gly Leu His Leu Arg Phe Glu Phe Thr 
290 295 300 

Thr Val Val Pro Cys Asp Asp Pro Gin Phe Asp Asn Tyr Val Lvs He 
305 310 315 320 



Cys Asp Gin Cys Val Asp Gly Val Gly Thr Arg Pro Lys Asp Asp Glu 

325 330 ^ " 335 

Pro Lys Pro Lys Ser Arg Ser Ser Ser Arg Pro Ala Thr Arg Gly Asn 
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340 



3 45 350 



• Ser Pr ° Pro ^ Gln G ln Arg Pro Lys Lys Glu Lys Lys Leu Lys 



365 

Lys Gin Asp Asp G 'lu Ala Asp Lys Ala Le.u Thr Ser Asp Glu Glu Arg 

Asn Asn Ala Gin Leu Glu Phe Tyr Asp Glu Pro Lys Val lie Asn Trp 

390 395 400 

Gly Asp Ala Ala Leu Gly Glu Asn Glu Leu 

405 410 

i 

<210> 199 
<211> 30 
<212> PRT • 
<213> conotoxin 

V » 

m 

<400> 199 

Cys He Ala Val Gly Gin Leu Cys Val Phe Trp Asn He Gly Arg Pro 

5 ' 10 15 

* 

Cys Cys Ser Gly Leu Cys Val Phe Ala Cys Thr' Val Lys Leu 

20 25 - 30 

<2.10> 200 
<211> 31 
<212> PRT 

• • 

<213> Severe acute respiratory . syndrome virus 
<400> 200 . 

■ 

Cys He Ser Leu Cys Ser Cys He Cys Thr Val Val Gin Arg Cys Ala 

• 5 10 15 

Ser Asn Lys Pro His Val Leu Glu Asp Pro Cys Lys Val Gin His 

. 20 : 25 30 

<210> 201 
<211> 310 
<212> DNA 

<213> Severe acute respiratory syndrome virus 

* 

<400> 201 

cgatgtttca tcttgttgac ttccaggtta caatagcaga gatattgatt atcattatga 
ggactttcag gattgctatt tggaatcttg acgttataat aagttcaata gtgagacaat 
tatttaagcc tctaactaag aagaattatt cggagttaga tgatgaagaa cctatggagt 



221 



60 
120 
180 



WO 2004/096842 PCT/CA2004/000626 



<210>, 203 

<211> 1255 

<212> PRT 

<213> Severe acute respiratory syndrome virus 

<400> 203 

Met Phe He Phe Leu Leu Phe Leu Thr Leu Thr Ser Gly Ser Asp Leu 
1 5 -10 15 

Asp Arg Cys Thr Thr Phe Asp Asp Val Gin Ala Pro Asn Tyr Thr Gin 

20 25 30 

His Thr Ser Ser Met Arg Gly Val Tyr Tyr Pro Asp Glu He Phe Arq 
35 40 45 

Ser Asp Thr Leu Tyr Leu Thr Gin Asp Leu Phe Leu Pro Phe Tyr Ser 
50 55 60 y 

Asn Val Thr Gly Phe His Thr He Asn His Thr Phe Gly Asn Pro Val 

70 75 go 



240 



4 

tagattatcc ataaaacgaa catgaaaatt attctcttcc tgacattgat tgtatttaca 
tcttgcgagc tatatcacta tcaggagtgt gttagaggta cgactgtact actaaaagaa • 300 
ccttgcccat 



310 



<210>"' 202 
<211> • 556 
<212> DNA * 

• 

<213> Severe acute respiratory syndrome virus 
<400> 202 

agaaagacag aatgaatgag ctcactttaa ttgacttcta tttgtgcttt ttagcctttc . 60 
tgctattcct tgttttaata atgcttatta tattttggtt ttcactcgaa atccaggatc 120 
tagaagaacc ttgtaccaaa gtctaaacga acatgaaact tctcattgtt ttgacttgta 180 
tttctctatg cagttgcata tgcactgtag tacagcgctg tgcatctaat aaacctcatg 240 
tgcttgaaga tccttgtaag gtacaacact aggggtaata cttatagcac tgcttggctt 
tgtgctctag gaaaggtttt accttttcat agatggcaca ctatggttca aacatgcaca 360 
cctaatgtta ctatcaactg tcaagatcca gctggtggtg cgcttatagc taggtgttgg 42 0 
taccttcatg aaggtcacca aactgctgca tttagagacg tacttgttgt tttaaataaa 
cgaacaaatt aaaatgtctg ataatggacc ccaatcaaac caacgtagtg ccccccgcat ' 540 
tacaittggt ggaccc 



300 



480 



556 
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He Pro Phe Lys Asp Gly lie Tyr Phe Ala Ala Thr Glu Lys Ser 

85 on 



90 ' " 95 



Asn 



Val Val Arg Gly Trp Val Phe. Gly Ser Thr Met Asn Asn ..Lys Ser Gin 



110 



Ser Val lie He He Asn Asn Ser Thr Asn Val Val He Arg Ala Cys 

120 12 5 

♦ * 

Asn Phe Glu Leu Cys Asp Asn Pro Phe. Phe Ala Val Ser Lys Pro Met 

135 14Q 

* 

ft 

Gly Thr Gin Thr His Thr Met He Phe Asp Asn Ala Phe Asn Cys Thr 

* 

Phe Glu Tyr He Ser Asp Ala Phe Ser Leu Asp Val Ser Glu Lys Ser 

165 170. 175 

• # 

Gly Asn Phe Lys His Leu Arg Glu Phe Val Phe Lys Asn Lys Asp Gly 

185 



190 



Phe Leu Tyr Val Tyr Lys Gly Tyr Gin Pro He Asp Val Val Arg' Asp . 



205 



Leu Pro Ser Gly Phe Asn Thr Leu Lys Pro He Phe Lys Leu Pro Leu 

215 220 



Gly He Asn He Thr Asn Phe Arg Ala He Leu Thr Ala Phe Ser Pro 

230 . • 235 240 



Ala Gin Asp He Trp Gly Thr Ser Ala Ala Ala Tyr Phe Val Gly Tyr 

245 250 255. 

Leu Lys Pro Thr Thr Phe Met Leu Lys Tyr Asp Glu Asn Gly Thr He ' 

* v m 

ft 

Thr Asp Jla. Val Asp Cys Ser Gin Asn Pro Leu Ala Glu Leu Lys Cys- 

■ 

ft 

Ser Val Lys Ser Phe Glu lie Asp Lys Gly He Tyr Gin Thr Ser Asn 

295 300 

Phe Arg Val Val Pro Ser Gly Asp Val Val Arg Phe Pro Asn- He Thr 



315 



320 



Asn Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr Lys Phe Pro Ser 
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325 330 



335 



Val Tyr Ala Trp Glu Arg Lys Lys He Ser Asn Cys Val Ala Asp Tyr 

340 345 - 350 

Ser Val Leu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys Tyr Gly 
355 360 365 

Val Ser Ala Thr Lys Leu Asn Asp Leu Cys Phe Ser Asn Val Tyr Ala 
° u • 375 .380 

Asp Ser Phe Val Val Lys Gly Asp Asp Val Arg Gin He. Ala Pro Gly 
385 . 390 395 4 oo 

« 

Gin Thr Gly Val lie Ala Asp Tyr Asn Tyr Lys Leu Pro Asp Asp Phe 

405 410 415 

Met Gly Cys Val Leu Ala Trp Asn Thr Arg. Asn He Asp Ala Thr Ser 

420 425 430 

Thr Gly Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu' Arg His Gly Lys Leu 
435 440 445 

Arg Pro Phe Glu Arg Asp lie Ser Asn Val Pro Phe Ser Pro Asp Gly 
• 450 455 .460 . 

Lys Pro Cys Thr Pro Pro Ala Leu Asn Cys Tyr Trp Pro Leu Asn Asp 

475 480 

■ 

Tyr Gly Phe Tyr Thr Thr Thr Gly He Gly Tyr Gin Pro Tyr Arg Val 

485 49o 4g | 

Val Val Leu Ser Phe Glu Leu Leu Asn Ala Pro Ala Thr Val Cys Gly 

500 505 510 

■ 

Pro Leu Ser Thr Asp Leu lie Lys Asn Gin Cys Val Asn Phe Asn 

515 520 525 

Phe Asn Gly Leu Thr Gly Thr Gly Val Leu Thr Pro Ser Ser Lys Arg 

535 540 



Phe Gin Pro Phe Gin Gin Phe Gly Arg Asp Val Ser Asp Phe Thr Asp 

550 555 560 



Ser Val Arg Asp Pro Lys Thr Ser Glu He Leu Asp He Ser Pro Cys 

565 5 7 o 5?5 
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Ala Phe Gly Gly Val Se.r Val lie Thr Pro .Gly Thr Asn Ala Ser Ser 

\ 580 • 585 590 

9 m * 

-a 

• * 

Glu Val Ala' Val Leu Tyr Gin Asp Val Asn Cys Thr Asp Val Ser Thr 
595 600 605 

Ala lie His Ala Asp Gin Leu Thr Pro Ala Trp Arg He Tyr Ser' Thr 
610 615 620 . 

• ■ • 

■ 

Gly Asn Asn. Val Phe Gin Thr Gin Ala Gly Cys Leu. He Gly Ala Glu 
" S • . 630 635 640 ' 

His Val Asp Thr Ser Tyr Glu Cys Asp He Pro lie Gly Ala Gly He 

645 650 655. 

Cys Ala Ser Tyr His Thr Val Ser Leu Leu Arg Ser Thr Ser Gin Lys 

560 665- 670 

■ 

Ser He Val Ala Tyr Thr Met Ser Leu Gly Ala Asp Ser Ser He Ala 
675 680 685 

9 

i 

* 

T * r |2« ASn Asn Thr 116 Ala lle Pro Thr Asn .Phe Ser He Ser He 
P 9 9- . ' 695 7 00 

Thr Thr Glu Val Met Pro Val Ser Met Ala Lys Thr Ser Val Asp Cys 
705 710 .715 ^ 7 ^o 

Asn Met Tyr He. Cys Gly Asp Ser Thr Glu Cys Ala Asn Leu Leu Leu 

725 730 735 

Gin Tyr Gly Ser Phe Cys Thr Gin Leu Asn Arg Ala Leu Ser Gly He 

740 745 750 

9 

Ala Ala Glu Gin Asp Arg Asn Thr Arg. Glu Val Phe Ala Gin Val Lys 
755 760 765 

■ 

Gin Met Tyr Lys Thr Pro Thr Leu Lys Tyr Phe Gly Gly Phe Asn Phe 
//u ' 775 7 80 

■ 

Ser Gin He Leu Pro Asp Pro Leu Lys Pro Thr Lys Arg Ser Phe He 
785 790 795 goo. 

Glu Asp Leu Leu Phe Asn Lys Val Thr Leu Ala Asp Ala Gly Phe Met 

805 810 815 
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• m 

Lys Gin Tyr Gly Glu Cys Leu Gly Asp lie Asn Ala Arg Asp Leu He 

820 ' 825 830 

Cys Ala. Gin Lys Phe Asn Gly Leu Thr Val Leu Pro Pro Leu Leu Thr 
835 • 840 845 

i 

■ 

Asp Asp Met He Ala Ala Tyr Thr Ala Ala Leu Val Ser Gly Thr Ala 

^ ^ .8 60 

* 

Thr Ala Gly Trp Thr Phe Gly Ala Gly Ala Ala Leu Gin He Pro Phe 

870 • 875 880 

Ala Met Gin Met Ala Tyr. Arg. Phe Asn Gly He Gly Val Thr Gin Asn 

885 . 890 895 

Val Leu Tyr Glu Asn Gin Lys Gin He Ala Asn Gin Phe Asn Lys Ala 

900 . 905 910 

« 

He Ser Gin He Gin Glu Ser Leu Thr Thr Thr Ser Thr Ala Leu Glv 

915 920 925 ' Y • 

Lys Leu Gin Asp Val Val Asn Gin Asn Ala Gin Ala Leu Asn Thr Leu 
930 935 i 94 0 

Val Lys Gin Leu Ser Ser Asn Phe Gly Ala He Ser Ser Val Leu Asn 
945 950 955 -960 

* • 

Asp He Leu Ser Arg Leu Asp Lys Val Glu Ala Glu Val Gin lie Asp 

96 5 970 975. 

Arg Leu lie Thr Gly Arg Leu Gin Ser Leu Gin Thr Tyr Val Thr Gin 

980 985 990 

Gin Leu lie Arg Ala Ala Glu He Arg Ala Ser Ala Asn Leu Ala Ala 
"5 1000 100 5 

» 

Thr Lys Met Ser Glu Cys Val Leu Gly Gin Ser Lys Arg Val Asp 
iuxu 1( ^15 1020 

» 

Phe Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gin Ala Ala 
!025 1030 1035 

PX ° ?n1n Gly Val Val PhS LSU His Val Thr Val Pro Ser Gin 

1040 1045 1050 
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m. to, ton Phe Thr Thr *la „. CyS His Glu Gly Ly3 

1060 . . 1065 

■ * * 

Ala Tyr Phe Pro Arg Glu G1 Val • phe Val phe Asn ^ •. 

. 1075 1080 

♦ 

Trp Phe lie Thr Gin Arg Asn Phe Phe. Ser Pro Gin lie He Thr " 

. iuyo 1095 

Thr A sp Q Asn Thr Phe Val Ser Gly Asn Cys Asp Val Val Ue " 

• 1105 1110 ■ 

He I1. 5 Asn Asn Thr Val jg Asp Pro Leu Gin Pro Glu Leu Asp. ' 



1125 



Ser Phe Lys Glu Glu Leu Asp L ys Tyr Phe Lys Asn His Thr Ser 

1135 1140 

-Pro Asp Val Asp Leu Gly Asp He Ser Gly lie Asn Ala Ser Val ' 

1150 1155 

* * 

Val Asn He Gin Lys Glu lie Asp Arg Leu Asn Glu Val Ala Lys 

* ' 1165 ' 1170 

V 

Asn Leu' Asn Glu Ser Leu He Asp Leu Gin Glu Leu Gly Lys Tyr 

1180 , 1185 

Glu Gin Tyr lie Lys Trp Pro Trp Tyr Val Trp Leu Gly Phe He . 

1195 1200 

Ala Gly Leu He Ala He Val Met Val Thr lie Leu Leu Cys Cys 

1210 . 12 15 

* « 

Met T 2 20 ^ ^ ?£ 5 LSU ^ ^ ^ ^s Ser Cys Gly 

1225 1230 

Ser Cys 5 Cys Lys Phe Asp Glu Asp Asp Ser Glu Pro Vai Leu Lys _ 



1245 



Gly Val Lys Leu His Tyr Thr 
1250 1 1255 



<210> 204 

<211> 422 

<212> PRT 

<213> Severe acute respiratory syndrome vi rus 
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<400> 204 

Met Ser Asp Asn Gly Pro- Gin Ser Asn Gin Arg Ser Ala Pro' Arg He 

5 10 15 

* 

Thr Phe Gly Gly P.ro Thr Asp Ser Thr Asp Asn Asn Gin Asn Gly Giy 

25 



30 



Arg Asn Gly Ala Arg Pro Lys Gin Arg Arg Pro Gin Gly Leu Pro Asn 



45 



Asn- Thr Ala Ser Trp Phe Thr Ala Leu Thr Gin His Gly Lys Glu Glu 

55 60 

Leu Arg Phe Pro Arg Gly -Gin Gly Val Pro He Asn Thr Asn Ser Gly 

75 80 

Pro Asp Asp Gin lie Gly Tyr Tyr Arg Arg Ala Thr Arg Arg Val Arg 



85 90 . 95 



Gly Gly Asp Gly Lys Met Lys Glu Leu Ser Pro Arg Trp Tyr Phe Tyr 

iUU 105 



110 



Tyr Leu Gly Thr Gly Pro Glu Ala Ser Leu Pro' Tyr Gly Ala Asn Lys 



125 



* 

Glu Gly He Val Trp Val Ala Thr Glu Gly Ala Leu Asn Thr Pro Lys 

135 



140 



Asp His He Gly Thr Arg Asn Pro Asn Asn Asn Ala Ala Thr Val Leu 

150 155 160 

Gin Leu Pro Gin Gly Thr Thr Leu Pro Lys Gly Phe Tyr Ala Glu Gly 

165 170 - 175 

Ser Arg Gly Gly Ser Gin Ala Ser Ser .Arg Ser Ser Ser Arg Ser Arg 

185 

Gly Asn Ser Arg Asn Ser Thr Pro Gly Ser Ser Arg Gly Asn Ser Pro 

2 0 5 

Ala Arg Met Ala Ser Gly Gly Gly Glu Thr Ala Leu Ala Leu Leu Leu 

215 220 

Leu Asp Arg Leu Asn Gin Leu Glu Ser Lys Val Ser Gly Lys Gly Gin 

0 235 240 
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* 

Gin Gin Gin Gly Gin Thr Val Thr Lys Lys Ser Ala Ala Glu Ala Ser 

245 . 250- 255 . 

Lys Lys- Pro Arg Gin Lys Arg Thr Ala Thr Lys Gin Tyr Asn Val Thr 

260 . 265 270 

■ 

Gin Ala Phe Gly Arg Arg Gly Pro Glu Gin Thr Gin Gly Asn Phe Gly 
275 280 285 

Asp Gin Asp Leu He Arg Gin Gly Thr Asp Tyr Lys His Trp Pro Gin 
290 295 300 

lie Ala Gin Phe Ala Pro Ser- Ala Ser Ala Phe Phe Gly Met Ser Arg 
• J03 310 315 320 

He Gly Met Glu Val Thr Pro Ser Gly Thr Trp Leu Thr Tyr His Gly 

325 330 335i 

Ala. He Lys Leu Asp Asp Lys Asp Pro Gin Phe Lys Asp Asn Val He 

340 345 350 

i 

« * 

Leu Leu Asn Lys His He Asp Ala Tyr Lys Thr Phe Pro Pro Thr Glu 
•"3 . 360 i 365 

. . . 

Pro Lys Lys Asp Lys Lys Lys Lys Thr Asp Glu Ala Gin Pro Leu Pro 
J/u 375 38O • 

Gin Arg Gin Lys Lys Gin Pro Thr Val Thr Leu Leu Pro Ala Ala Asp 
385 390 395 4 00 

Met Asp Asp Phe Ser Arg Gin Leu Gin Asn Ser Met Ser Gly Ala Ser 

405 410 415 

Ala Asp Ser Thr Gin Ala 

420 

<210> 205 
<211> 221 
<212> PRT 

<213> Sars associated coronavirus 
<400> 205 

Met Ala Asp Asn Gly Thr He Thr Val Glu Glu Leu Lys Gin Leu Leu- 
1 5-10 is 

Glu Gin Trp Asn Leu Val lie G ly Phe Leu Phe Leu Ala Trp He Met 

229. 
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25 



30 



Leu Leu Gin Phe Ala Tyr Ser Asn Arg Asn Arg Phe Leu Tyr! He He 



40 



45 



Lys Leu Val Phe Leu Trp Leu Leu Trp Pro Val Thr Leu Ala 'Cys' Phe 



55 



60 



Val Leu Ala Ala Val Tyr Arg He Asn Trp Val Thr Gly Gly He Ala 



75 



80 



lie Ala Met Ala Cys He Val Gly Leu Met Trp Leu' Ser Tyr Phe Val 

85 90 



95 



Ala Ser Phe Arg Leu Phe Ala Arg Thr Arg Ser Met Trp Ser Phe Asn 

100 105 110 

t 

Pro Glu Thr Asn He Leu Leu Asn Val Pro Leu Arg Gly Thr He Val 
, 115 120 . 125 



Thr Arg Pro Leu Met Glu Ser Glu Leu Val He Gly Ala Val He He 



135 



140 



Arg Gly His Leu Arg Met Ala Gly His Ser Leu Gly Arg Cys Asp He 
145 150 155' 160 



Lyla Asp Leu Pro Lys Glu He Thr Val Ala Thr Ser Arg Thr Leu Ser 

165 170 



175 



Tyr Tyr Lys Leu Gly Ala Ser Gin Arg Val Gly Thr Asp Ser Gly Phe 

180 185 , ~„ y 



190 



Ala Ala Tyr Asn Arg Tyr Arg He Gly Asn Tyr Lys Leu Asn Thr Asp 
195 200 ~ 205 



His Ala Gly Ser Asn Asp Asn He Ala Leu Leu Val Gin 
• 210 215 220 



<210> 206 
<211> 76 
<212> PRT 

<213> Severe acute respiratory syndrome virus 
<40O> 206 

Met Tyr Ser Phe Val Ser Glu Glu Thr Gly Thr Leu He Val Asn Ser 

5 . 10 15 
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Val Leu Leu Phe Leu Ala Phe Val Val Phe Leu Leu Val Thr Leu 



20 



25 



Ala 



30 



lie ^u. Thr Ala Leu Arg Leu Cys Ala Tyr Cys Cys Asn lie Val Asn 



40 



45 



Val Ser Leu Val Lys Pro Thr Val Tyr Val Tyr Ser Arg Val Lys Asn 
ou 55 g 0 



Leu Asn Ser Ser Glu Gly Val Pro Asp Leu Leu Val 
65 70 J5 



231 



